UNLV Theses, Dissertations, Professional Papers, and Capstones
8-1-2020

School Gardens as a Tool to Improve Student Health Outcomes
and Increase Parent Engagement in the Clark County School
District
Sabina Malik

Follow this and additional works at: https://digitalscholarship.unlv.edu/thesesdissertations
Part of the Education Commons, Environmental Education Commons, and the Sustainability
Commons

Repository Citation
Malik, Sabina, "School Gardens as a Tool to Improve Student Health Outcomes and Increase Parent
Engagement in the Clark County School District" (2020). UNLV Theses, Dissertations, Professional Papers,
and Capstones. 4007.
http://dx.doi.org/10.34917/22110071

This Dissertation is protected by copyright and/or related rights. It has been brought to you by Digital
Scholarship@UNLV with permission from the rights-holder(s). You are free to use this Dissertation in any way that
is permitted by the copyright and related rights legislation that applies to your use. For other uses you need to
obtain permission from the rights-holder(s) directly, unless additional rights are indicated by a Creative Commons
license in the record and/or on the work itself.
This Dissertation has been accepted for inclusion in UNLV Theses, Dissertations, Professional Papers, and
Capstones by an authorized administrator of Digital Scholarship@UNLV. For more information, please contact
digitalscholarship@unlv.edu.

SCHOOL GARDENS AS A TOOL TO IMPROVE STUDENT HEALTH OUTCOMES
AND INCREASE PARENT ENGAGEMENT IN THE
CLARK COUNTY SCHOOL DISTRICT
By

Sabina Malik

Bachelor of Science—Physiology
Bachelor of Arts –Classics
University of Arizona
2011

Master of Public Health -Social and Behavioral Sciences
University of Nevada, Las Vegas
2016

A dissertation submitted in partial fulfillment
of the requirements for the

Doctor of Philosophy- Public Health

Department of Environmental and Occupational Health
School of Public Health
The Graduate College

University of Nevada, Las Vegas
May 2020

Dissertation Approval
The Graduate College
The University of Nevada, Las Vegas

April 21, 2020

This dissertation prepared by

Sabina Malik

entitled

School Gardens as a Tool to Improve Student Health Outcomes and Increase Parent
Engagement in the Clark County School District

is approved in partial fulfillment of the requirements for the degree of

Doctor of Philosophy- Public Health
Department of Environmental and Occupational Health

Courtney Coughenour, Ph.D.

Kathryn Hausbeck Korgan, Ph.D.

Examination Committee Chair

Graduate College Dean

Francisco Sy, Ph.D.
Examination Committee Member

Timothy Bungum, Ph.D.
Examination Committee Member

Jennifer Pharr, Ph.D.
Examination Committee Member

Tina Vo, Ph.D.
Graduate College Faculty Representative

ii

Abstract
Background-School Gardens (SG) have been used in student programming to help
achieve many goals that include increasing academic achievement, improving nutrition
knowledge, attitudes, and behaviors, increasing physical activity rates, instilling ecoconsciousness, and increasing student and community engagement. To date, garden
programs have predominantly been evaluated by case control studies examining pilot or
informal short term implementation without consideration of garden program longevity.
The purpose of this study was to evaluate the impact of SGs on student knowledge,
attitudes, and behaviors related to nutrition and physical activity, examine student
connection to the garden, and to identify stakeholder perceptions of best practices in
using the SG as a parent engagement tool. Methods- This study utilized a mixed
methods approach. Three groups of student participants were evaluated, 1) those
without any exposure to a SG (control), 2) students in a school with a new SG, and 3)
students in a school with a well-established, long running, SG program. A quasiexperimental design was used to examine student nutrition knowledge, attitudes,
behaviors, physical activity behaviors, and attitudes towards the SG. Student group and
grade level differences were analyzed using a two-way ANOVA, and paired T-Tests
were used to measure changes in students before and after the first year of garden
implantation. To understand the role that SGs play in parent engagement and perceived
impacts to student health and educational outcomes, stakeholder interviews were
conducted with eight educators and eight parents. The survey tool utilized the Social
Ecological framework and the data was analyzed through inductive thematic analysis.
Results-Results found increases in nutrition knowledge (t(92)= -5.76, p<0.001) and
iii

nutrition behaviors (t(92)= -3.69, p<0.001) from before to after SG implementation.
Nutrition knowledge, attitude, and physical activity increases were dependent upon the
interaction of grade level and SG longevity. Students in fifth grade in the wellestablished garden programs had the highest scores in knowledge (M=10.12, SD=2.15,
N=200, p<0.001). Students in third grade in the new garden group had the highest
scores in nutrition attitude (M=29.83, SD=6.43, N=110, p<0.00). Students in third grade
in the well-established groups had the highest scores in physical activity (M=15.27,
SD=3.4, N=88, p=0.03). Positive attitudes toward the SG were all higher in the wellestablished garden group and Chi-Square analysis revealed the garden made them feel
significantly smarter (p<0.001), more active (p=0.01), and more responsible (p=0.04)
than students in the new garden group. Qualitative analysis from parent interviews
revealed seven themes and educator interviews revealed eight themes. Parents and
educators corroborate findings that SG participation is associated with improved
nutrition knowledge, attitudes, behaviors, physical activity behaviors, and attitudes
towards the SG by reporting higher student engagement and excitement in SG lessons
and activities. Teachers reported that support in financing and organizing the SG
program to create parent and student engagement opportunities largely depends on
administrative and partner organization support. Parents reported motivation for
volunteering as a way to show gratitude to school staff, bond with students, build
community, and for personal growth, and were more likely to volunteer during school
hours or on weekend events. Conclusions-Parent engagement is reciprocal with
student engagement and is enhanced by recurring volunteer opportunities that involve
students. Changes in nutrition knowledge and behavior can be achieved in the first year
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of garden implementation, but the impacts on nutrition and SG attitudes strengthen with
garden longevity. Educators reported that recurring outreach through interpersonal
connections resulted in higher parent engagement. Overall, school gardens are an
important tool for enhancing nutrition knowledge, attitudes, and behaviors. Parents and
educators corroborated such benefits in students.

v

Acknowledgements
The work accomplished here could not have been achieved without an incredibly
supportive community of people. I would like to first and foremost thank my wonderful
Doctoral Advisory Committee (Dr. Sy, Dr. Pharr, Dr. Bungum, and Dr. Vo), who were
available to provide guidance and advice whenever I needed it. My warmest
appreciation goes to my incredible Doctoral Advisory Chair, Dr. Courtney Coughenour,
who was always willing to provide innumerable resources, immeasurable guidance, and
ease my many anxieties with words of encouragement and understanding.
I would like to extend my most heartfelt appreciation to the incredible staff at the
elementary schools that allowed me access to survey their students, interview their
teachers, and connect with their parents. Thank you to the following wonderful
elementary schools: Crestwood, Decker, Dondero, Helen Herr, Hollingsworth, Jesse
Scott, J T McWilliams, Las Vegas Day School, Paradise, Roger Bryan, Walter Bracken,
and The Embracing Project. I have endless gratitude for you all for being so welcoming,
accommodating, and supportive of the study. I want to extend a special thank you to
staff from Green Our Planet for providing connection to schools that matched our study
criteria and input on improving our survey tool.
A huge thank you to my incredible friends and research assistant interns who
helped to correct translations, enter and organize data, administer hundreds of surveys,
organize and analyze data, edit documents, as well as assist in presentations and
developing community guides. Thank you to Alexis Carter, Angelica Avisado, Dhon Urg,
Samantha Rays, Bonnie Cooper, Monica Garcia, Sandra Annan, Segen Goitom,
Stephanie Chung, Yesenia Paqau, Aubree Toledo, Gabrielle Squillante, Samantha
vi

Haydock, Aiza Malik, and Ayyan Malik. Without the help of each and every one of you, I
would never have been able to finish this study.
Finally, I would like to express my never ending gratitude to my very patient and
supportive family. My incredible family provided encouragement and assistance at every
challenge and every late night. Thank you for always being by my side with cookies and
coffee to fuel this study, and for keeping my sanity intact!
Thank you to everyone who contributed to this study.

vii

Table of Contents
Abstract ........................................................................................................................... iii
Acknowledgements .........................................................................................................vi
Table of Contents .......................................................................................................... viii
List of Tables ...................................................................................................................xi
List of Figures ............................................................................................................... xvii
Chapter 1. Introduction .................................................................................................... 1
Chapter 2. Literature Review......................................................................................... 10
Chapter 3. Methods ....................................................................................................... 30
Study #1: Student survey measuring student nutrition knowledge, attitudes,
behaviors, physical activity behaviors, and attitudes toward the garden.................... 30
Study #2 Educator and Parent Interviews.................................................................. 42
Chapter 4. Results......................................................................................................... 50
Study #1: Student survey measuring nutrition knowledge, attitudes, behaviors, and
physical activity behaviors ......................................................................................... 50
Knowledge ................................................................................................................. 53
Attitude ...................................................................................................................... 61
Behavior .................................................................................................................... 68
Physical Activity ......................................................................................................... 72
Garden Attitudes ........................................................................................................ 76

viii

Study #2 Educator and Parent Interviews.................................................................. 78
Educators ............................................................................................................... 78
Parents................................................................................................................. 104
Chapter 5. Discussion ................................................................................................. 136
Nutrition Knowledge................................................................................................. 136
Nutrition Attitude ...................................................................................................... 139
Nutrition Behaviors .................................................................................................. 141
Physical Activity ....................................................................................................... 147
Student to School Connection ................................................................................. 150
Parent Engagement Strategies................................................................................ 154
Recommendations ................................................................................................... 161
Validity ..................................................................................................................... 165
Limitations ............................................................................................................... 168
Future Research ...................................................................................................... 171
Chapter 6. Conclusion ................................................................................................. 173
Appendix A .................................................................................................................. 174
Appendix B .................................................................................................................. 180
Appendix C.................................................................................................................. 182
Appendix D.................................................................................................................. 185
Appendix E .................................................................................................................. 187
ix

References .................................................................................................................. 188
Curriculum Vitae .......................................................................................................... 198

x

List of Tables
Table 1. Population profiles of CCSD schools participating in the school gardens as a
tool to improve student health outcomes and increase parent engagement study ........ 32
Table 2. Racial and ethnic demographics of CCSD schools participating in the school
gardens as a tool to improve student health outcomes and increase parent engagement
study.............................................................................................................................. 33
Table 3. Student survey data collection procedures by grade level at CCSD schools
participating in the school gardens as a tool to improve student health outcomes and
increase parent engagement study ............................................................................... 35
Table 4. Nutrition knowledge and attitude questions and scoring methodology from the
survey tool in the school gardens as a tool to improve student health outcomes and
increase parent engagement in CCSD study ................................................................ 38
Table 5. Nutrition and physical activity behavior questions from the survey tool in the
school gardens as a tool to improve student health outcomes and increase parent
engagement in CCSD study .......................................................................................... 40
Table 6. Population profiles of CCSD educator interviews from the school gardens as a
tool to improve student health outcomes and increase parent engagement in CCSD
study.............................................................................................................................. 44
Table 7. Population profiles of parent volunteer interviewees from the school gardens as
a tool to improve student health outcomes and increase parent engagement in CCSD
study.............................................................................................................................. 46

xi

Table 8. Total students surveyed by class, school, and level of garden experience from
the school gardens as a tool to improve student health outcomes and increase parent
engagement in CCSD study .......................................................................................... 51
Table 9. Total students based on independent variables and normality tests of
dependent variables from the school gardens as a tool to improve student health
outcomes and increase parent engagement in CCSD .................................................. 53
Table 10. Knowledge section correct answer results for students in the well-established
garden, new garden, no garden groups, and before and after implementation of a new
school garden program from the school gardens as a tool to improve student health
outcomes and increase parent engagement in CCSD study ......................................... 55
Table 11. Paired t-test knowledge results and score totals for students before and after
implementation of a new school garden program from the school gardens as a tool to
improve student health outcomes and increase parent engagement in CCSD study.... 57
Table 12. Two-way ANOVA test results for knowledge results for students with wellestablished, new, and no gardens from the school gardens as a tool to improve student
health outcomes and increase parent engagement in CCSD study .............................. 60
Table 13. Knowledge score frequencies for students with well-established, new, and no
gardens from the school gardens as a tool to improve student health outcomes and
increase parent engagement in CCSD study ................................................................ 61
Table 14. Paired t-test attitude results for students before and after implementation of a
new school garden program from the school gardens as a tool to improve student health
outcomes and increase parent engagement in CCSD study ......................................... 63

xii

Table 15. Two-way ANOVA test and positive response results for nutrition attitudes in
students with well-established, new, and no gardens from the school gardens as a tool
to improve student health outcomes and increase parent engagement in CCSD study 66
Table 16. Nutrition attitude positive response results in students with well-established,
new, and no gardens from the school gardens as a tool to improve student health
outcomes and increase parent engagement in CCSD study ......................................... 68
Table 17. Paired t-test and positive behavior results for students before and after
implementation of a new garden program from the school gardens as a tool to improve
student health outcomes and increase parent engagement in CCSD study ................. 69
Table 18. Average behavior results for students by grade and with well-established,
new, and no gardens from the school gardens as a tool to improve student health
outcomes and increase parent engagement in CCSD study ......................................... 71
Table 19. Paired t-test physical activity results for students before and after
implementation of a new garden program from the school gardens as a tool to improve
student health outcomes and increase parent engagement in CCSD study ................. 73
Table 20. Two-way ANOVA test physical activity results for students with wellestablished, new, and no gardens from the school gardens as a tool to improve student
health outcomes and increase parent engagement in CCSD study .............................. 75
Table 21. Physical activity results for students with well-established, new, and no
gardens from the school gardens as a tool to improve student health outcomes and
increase parent engagement in CCSD study ................................................................ 76

xiii

Table 22. Student attitudes towards the garden by level of garden implementation from
the school gardens as a tool to improve student health outcomes and increase parent
engagement in CCSD study .......................................................................................... 78
Table 23. Summary of thematic analysis on educator perspectives of school gardens as
engagement strategies from the school gardens as a tool to improve student health
outcomes and increase parent engagement in CCSD study ......................................... 79
Table 24. Open and selective codes with frequencies and definitions within the school
wide roles theme from qualitative educator interviews in the school gardens as a tool to
improve student health outcomes and increase parent engagement in CCSD study.... 82
Table 25. Open and selective codes with frequencies and definitions within the teacher
roles and engagement and garden event communication themes from qualitative
educator interviews in the school gardens as a tool to improve student health outcomes
and increase parent engagement in CCSD study ......................................................... 86
Table 26. Open and selective codes with frequencies and definitions within the partner
organization roles theme from qualitative educator interviews in the school gardens as a
tool to improve student health outcomes and increase parent engagement in CCSD
study.............................................................................................................................. 90
Table 27. Open and selective codes with frequencies and definitions within the garden
access theme from qualitative educator interviews in the school gardens as a tool to
improve student health outcomes and increase parent engagement in CCSD study.... 95
Table 28. Open and selective codes with frequencies and definitions within the parental
roles theme from qualitative educator interviews in the school gardens as a tool to
improve student health outcomes and increase parent engagement in CCSD study.... 98

xiv

Table 29. Open and selective codes with frequencies and definitions within the barriers
theme from qualitative educator interviews in the school gardens as a tool to improve
student health outcomes and increase parent engagement in CCSD study ............... 101
Table 30. Open and selective codes with frequencies and definitions within the garden
access theme from qualitative educator interviews in the school gardens as a tool to
improve student health outcomes and increase parent engagement in CCSD study.. 104
Table 31. Summary of thematic analysis on parent perspectives of school gardens as
engagement strategies from the school gardens as a tool to improve student health
outcomes and increase parent engagement in CCSD study ....................................... 105
Table 32a. Open and selective codes with frequencies and definitions within garden
programming theme from qualitative parent interviews in the school gardens as a tool to
improve student health outcomes and increase parent engagement in CCSD study.. 108
Table 32b. Open and selective codes with frequencies and definitions within garden
programming theme from qualitative parent interviews in the school gardens as a tool to
improve student health outcomes and increase parent engagement in CCSD study.. 109
Table 33. Open and selective codes with frequencies and definitions within garden
programming and messaging method themes from qualitative parent interviews in the
school gardens as a tool to improve student health outcomes and increase parent
engagement in CCSD study ........................................................................................ 111
Table 34. Open and selective codes with frequencies and definitions within the parent
personal motivations theme from qualitative parent interviews in the school gardens as
a tool to improve student health outcomes and increase parent engagement in CCSD
study............................................................................................................................ 114

xv

Table 35. Open and selective codes, frequencies, and definitions within the parent child
motivations theme from qualitative parent interviews in the school gardens as a tool to
improve student health outcomes and increase parent engagement in CCSD study.. 118
Table 36. Open and selective codes with frequencies and definitions within the parent to
parent relationships theme from qualitative parent interviews in school gardens as a tool
to improve student health outcomes and increase parent engagement in CCSD ....... 120
Table 37a. Open and selective codes with frequencies and definitions within the parent
to school relationships theme from qualitative parent interviews in school gardens as a
tool to improve student health outcomes and increase parent engagement in CCSD 124
Table 37b. Open and selective codes with frequencies and definitions within the parent
to school relationships theme from qualitative parent interviews in school gardens as a
tool to improve student health outcomes and increase parent engagement in CCSD 125
Table 38. Open and selective codes with frequencies and definitions within the
challenges theme from qualitative parent interviews in the school gardens as a tool to
improve student health outcomes and increase parent engagement in CCSD study.. 128
Table 39. Open and selective codes with frequencies and definitions within the barriers
theme from qualitative parent interviews in the school gardens as a tool to improve
student health outcomes and increase parent engagement in CCSD study ............... 131
Table 40. Open and selective codes with frequencies and definitions within parent child
motivations theme from qualitative parent interviews in the school gardens as a tool to
improve student health outcomes and increase parent engagement in CCSD study.. 135

xvi

List of Figures
Figure 1. PRISMA Flowchart for Systematic Review .................................................... 24
Figure 2. Map of school locations where each interviewee was employed .................. 45
Figure 3. Social Ecological Model (Anderson et al., 2004). ........................................... 47
Figure 4. CCSD School Lunch Menu for Participating School, Paradise Elementary,
Available from https://ccsd.nutrislice.com/................................................................... 145

xvii

Chapter 1. Introduction
Globally, school gardens (SG) programs have been growing in both developing
and developed countries, as evidenced by The Borgen Project in sub-Saharan Africa, to
the Stephanie Alexander Kitchen Garden project in Australia, and the Canadian Feed
the Children organization (Korman, 2015). SGs have been used as tools to strengthen
students’ interaction with the environment, address growing rates of chronic disease,
enhance nutrition and physical activity behaviors, improve academic engagement and
achievement, and reduce food insecurity (Ratcliffe, Merrigan, Rogers, & Goldberg,
2011; Wells, Myers, & Henderson, 2014; Arden & Pringle, 2010). SGs are a
multifaceted way to change the school culture to improve student engagement,
attendance, environmental stewardship, social capital, and community connectedness
(Williams & Dixon, 2013; Ozer, 2007). SG programs have blossomed throughout the
United States (U.S.) and have burgeoned in Southern Nevada. Clark County School
District (CCSD) is the fifth largest in the nation and educates 75% of students in
Nevada, serving 320,000 students (CCSD, 2018). In CCSD, SGs are now flourishing in
over half of all schools throughout the district, with the majority of gardens growing in
elementary schools, mainly with the help of a gardening partner organization (Green
Our Planet, 2017).
Community support is necessary for SGs to prosper and successfully impact the
numerous outcomes that research posits they can accomplish (Dyment, 2005). A Las
Vegas based SG non-profit, Green Our Planet, administers programming assistance to
over 150 of Nevada’s SGs, while 50 are managed by Garden Farms, and about 30
schools are partnered with Create a Change Now. The remaining SGs in Las Vegas are
1

run through volunteer services and school staff. The longer a SG program has been
running at a school, the more embedded the program is at the school, and it is likely
that the garden may have more influence over the culture of the school. Wellestablished SG programs allow teachers to comfortably implement the garden
curriculum and organize garden-centered parent engagement events.
Community engagement through the SG provides for a number of downstream
benefits in improvement in student engagement, academic achievement, and health
(Arden & Pringle, 2010). Parent engagement is often measured by parent attendance at
school events and parent teacher conferences, assisting students with academics at
home, communicating with school staff, and volunteering in the classroom (Hill & Taylor,
2004). Epstein noted that it is critical to view “both the family and the community as
partners with the school” to aid in creating a positive school climate, developing child
and family support, enhancing parental skills and leadership, as well improving
education and development (Epstein, 1995). While many minority and low income
families face barriers in school engagement because of discomfort with government
institutions and communicating with the school staff, SGs have demonstrated inclusivity
in engaging all groups (Horsford & Home-Sutton, 2012; Block, Gibbs, Macfarlane, &
Townsend, 2015). Thus, SGs can serve as a mechanism to influence equity and
increase student engagement.
Recently, the influence of SGs on student engagement and academics through
the intersection of Science, Technology, Engineering, Arts, and Math (STEAM)
curriculum has been under investigation. Williams and Dixon (2013) conducted a
systematic review of 48 articles published between 1990 and 2010 on SG curriculums
2

and their potential academic impacts and found evidence to support a positive influence
on test scores. From the 40 articles that reported direct academic outcomes, 83% were
positive and 93% of science outcomes (n=14), 80% of math outcomes (n=8), and 72%
of language arts outcomes (n=8) were positive. The authors note that in addition to
direct academic benefits, the garden programs form systemic structures that positively
impact students on many different levels such as social development, self-concept,
motivation, and study habits (Williams & Dixon, 2013). Understanding how these
structures are built over time is an important step in measuring SG benefits.
SGs have been found to have numerous benefits, with the majority of research
focusing on the impact SGs have on nutrition knowledge and behavior, physical activity,
and school beautification. For example, a systematic review of pre/post studies
examining fruit and vegetable consumption reported that gardening interventions
resulted in increased consumption in 71% of studies (n=14) (Savoie-Roskos, Wengreen
& Durward, 2017). A case-control study of 12 schools in New York reported that both
self-reported and accelerometry measured physical activity was higher in students
receiving the garden intervention compared to controls (Wells, Myers & Henderson,
2014). From these promising results, SGs are one method that can address chronic
disease rates by impacting nutrition knowledge and behaviors, and physical activity
levels to aid in prevention of chronic diseases.
Reducing risk of obesity and associated chronic diseases largely stems from
engaging in health behaviors such as regular physical activity and eating nutritious food
(Centers for Disease Control and Prevention [CDC], 2003). In the U.S., 33% of children
(those under 18 years old) are obese or overweight, with 17% at obese levels (Robert
3

Wood Johnson Foundation, 2017). A survey of incoming kindergarteners in Nevada
found 33% to be obese or overweight and 20% were obese (Haboush, Haddad,
Marquez, & Phebus, 2017). In Clark County specifically, 29.1% of adolescents were
obese or overweight in 2017 (Southern Nevada Health District, 2019). SG programs
may impact these rates by teaching children about nutrition and building healthy habits
early.
Further issues contributing to the increasing amounts of overweight and obese
children are those related to food insecurity. Approximately 12.6% of children under 18
years old in Nevada are food insecure and 2.6% of families in Nevada have low access
to a grocery store (Gundersen, Dewey, Crumbaugh, & Strayer, 2019). In 2019, an
estimated 20% of children are expected to experience food insecurity at least once this
year. As most federal food assistance programs established to address some of the
issues surrounding food insecurity are based on family income, while ignoring issues of
transportation and access, it was found that 35% of food insecure children will be
ineligible for any assistance due to income and difficulty in maintaining enrollment status
(Gunderson et al., 2019). Though SG programs do not focus on food production as a
priority, they can buffer effects of food insecurity through increasing access to fresh
fruits and vegetables through school farmers markets, nutrition education, and skill
building. These three items are part of SG programs in CCSD, especially as outlined in
the most commonly used program developed by the largest local SG organization,
Green Our Planet. Though program implementation varies at each school, normally
SGs supported by the gardening non-profit agency feature recurring chef
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demonstrations and farmers markets, and they also organize the largest student run
farmers market in the U.S., held biannually for the community (Green Our Planet, 2019).
The number of SGs in CCSD are continuously growing into new schools and
through expansion of existing gardens. In 2018, 40 SGs earned expansion funds from
the Nevada Department of Agriculture (NDA) to expand their gardens into outdoor
garden classrooms (Pak-Harvey, 2018). The NDA has been measuring this growing
trend and has found a 44% increase in Farm to School activities in Nevada. This rapid
growth posits some recognition of their value as a method to influence knowledge,
attitudes, and behaviors and is listed as such in the CCSD School Wellness Policy. This
is a federally mandated policy pushed as part of the national Let’s Move campaign
developed by each school district in accordance with the needs of their population to
improve health and wellness by creating environments in schools supporting healthier
choices in diet and exercise. CCSD’s school wellness policy lists SGs as an option that
promotes nutrition and physical activity in students, encouraging their use among CCSD
schools (CCSD, 2015). In addition to policies related to improving health, CCSD has
developed goals and policies in the Pledge of Achievement to improve academic
achievement through the contributing factors of parent and student engagement
(CCSD, 2015).
The Pledge of Achievement Strategic Plan, instituted by former CCSD
Superintendent Skorkowski and still carried out today, prioritizes district-wide efforts to
enhance parent and student engagement and led to the establishment of the office for
the Family and Community Engagement Services (FACES) (CCSD, 2015). Parent
engagement has been shown to improve school communication and trust, and
5

additionally raise student achievement. Engagement levels vary by the school
population and can be predicted by household income levels and areas where most of
the population may not speak English as the first language. Schools in need receive
support from the FACES office to improve parent engagement in a variety of ways, such
as training parents to help their children with homework, and providing a list of effective
engagement strategies, which identifies SGs as an avenue to bring parents into the
school. Often these supportive programs are provided based on need and focus their
efforts in schools that are Title I or majority non-English speaking populations. For
example, schools can also receive support to help improve student achievement
through federal funding to provide breakfast or enable supplementary supportive
programs depending on the income level of the parents, which is reflected in the Free
and Reduced Price Lunch (FRPL) eligibility percentage. When at least 60% of the
school has students coming from a household annual income of $46,435, those
students are FRPL eligible and the school is labeled Title I (Valley, 2019). Thus, the
status of Title I and FRPL eligibility percentages can often serve as indicators
demonstrating a school’s need for more support in parent engagement strategies.
Study Design
The purpose of this study is to demonstrate the impact of SGs on student
knowledge, attitudes, and behaviors related to nutrition and physical activity, examine
the student connection to the garden, and to identify stakeholder perceptions of best
practices in using the garden as a parent engagement tool. The study will add to the
literature by comparing multiple categories of SGs: a well-established garden program,
newly implemented garden programs, and a control school with no garden programs.
6

The research is conducted through the lens of the Social Ecological Model (SEM) to
contextualize the influence within and among the individual, interpersonal,
organizational, communal, and political interactions. The SEM offers an understanding
of how SGs can engage people involved in the school community through relationships
among all these levels and how the social environment of these levels affects the
success of the program. This framework allows the researcher to capture and assess
garden-related changes at the multiple levels of the model and reinforces that the
interactions among these levels produce lasting impacts. This model is also endorsed
as the preferred framework to plan, evaluate, and report on SG programs by the
National Farm to School Network due to its comprehensive nature, providing further
support to choose this model for this study (National Farm to School Network, 2019).
The study works to establish a framework for standardized data collection with the aim
of using the same tools throughout the state of Nevada for years to come, allowing
quality data for impact measurement. Using the SEM framework will help the researcher
understand how state policy shapes community norms, as well as how the organization
is run through the educators, the interpersonal connections through parents with their
children and the school, and how they all interact to produce success for the individual
student.
To examine the relationship among perceptions of educators, parents, and
students on their connection to SGs, data were collected through a fixed mixed methods
study design of qualitative and quantitative methodology (Creswell & Plano Clark,
2011). This study employs a parallel convergent design with equal priority placed on the
independently collected qualitative and quantitative strands with the purpose of
7

triangulation, corroborating results from different measurement methods for greater
validity of results (Creswell & Clark, 2011; Greene, Caracelli, & Graham, 1989).
Whereas other mixed method designs are exploratory or explanatory, using results from
the first strand to build the next strand’s investigative tool, the convergent design allows
for the integration of responses in their interpretation while they are collected
concurrently. The benefit of convergent designs is also the ability to assess multiple
viewpoints in the formats most appropriate for each population independently, but in
parallel sequence. While interviews are a viable option for adults (parents and
educators), more comprehensive responses from students are obtained in a classroom
setting through a quantitative survey.
Following the convergent design, both strands were collected and analyzed
independently and brought together in the results for interpretation (Creswell & Clark,
2011). For example, students were surveyed to gather their fruit and vegetable
consumption behaviors and attitudes towards the garden, while parents were
interviewed regarding changes noted in their child’s fruit and vegetable consumption
and relationship to the garden separately. Data have been collected in multiphase
combination timing over phases of concurrent measurements with student surveys
taken with and without garden program implementation and stakeholder interviews
collected throughout the study. These measurement tools converge data from the
qualitative and quantitative studies. The tools triangulate the data providing reliability
and validity from the student, educator, and parent perspectives on student
engagement, student attitudes towards their SG, and changes in student health
behaviors.
8

This study has two parts, a quasi-experimental quantitative study and a
phenomenological qualitative study. The quantitative methods assess the students in
three groups, those without any exposure to a SG, students before and after the first
year of implementation of a SG, and students in a school with a well-established SG
program. The survey investigates student nutritional knowledge, attitudes, and
behaviors, attitudes towards the SG, and physical activity behaviors. Data will be
analyzed by comparing the students in the groups by years of garden implementation at
the school (zero, one, and at least three years) using two-way ANOVA and using
Paired T-Tests matching students before and after the first year of garden implantation.
The researcher hypothesizes that groups will differ in knowledge, attitudes, and
behaviors based on longevity of SG implementation. The qualitative methods involve
stakeholder interviews with educators and parents, analyzed through inductive thematic
analysis. Although qualitative methods are not designed by formulating a hypothesis,
the researcher aims to explore and understand the links between SG programming and
parent engagement.

9

Chapter 2. Literature Review
SGs were introduced to the United States (U.S.) school curriculum decades ago
to address a variety of needs, but the popularity of SGs as an educational tool has since
fluctuated (Francis, 1919). Much of the research surrounding their usage focuses on the
impact on nutrition and physical activity related health behaviors, however they have
numerous additional benefits that are seldom measured. More holistic programs have
been developed for SGs recently to increase their implementation as a multi-faceted
tool. SGs have been shown to improve student health and wellness and can also impact
rarely researched concepts such as school pride, parent engagement, and community
connectedness. This literature review will explore the role of SGs on a variety of topics
and highlight where further research is needed to aid in a better understanding of such
connections.
SG History
Globally, the SG movement has been growing, owing to their ability to impact
student nutrition, education, and livelihoods as stressed by the Food and Agriculture
Organization of the United Nations (FAO) (Tontisirin, 2005). The FAO has developed
programming materials encouraging the use of SGs all over the world, not as a source
of bulk food to address hunger, but as a method to improve nutrition and education
(Tontisirin, 2005). Their manual is aimed not only at teachers, but also at parents and
communities, and was developed with the help of SG program leaders from various
groups in Kenya, Wales, Jamaica, Uganda, Zimbabwe, and South Africa (Tontisirin,
2005). Formal SG programs such as these have been in existence since at least 1976.
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The Stephanie Alexander Kitchen Garden started in Australia in 2001 and the
United Kingdom’s Royal Horticultural Society Campaign for school gardening started in
2007 are other examples of prominent and innovative SG programs that combine
nutrition and science education. In the U.S., California’s Edible Schoolyard Project,
originating in 1995, features a network that now connects SG programs in 75 countries
as well as 53 U.S. states and territories (Edible Schoolyard, 2019). SGs have been
popular teaching tools in the U.S. for over a century, as most notably witnessed in 1914
with the initiation of the Board of Education’s United States SG Army (USSGA) during
World War I (Francis, 1919). The Department of the Interior and the Commissioner of
Education found SG are effective tools for education as well as in addressing food
production needs. Both endorsed the expansion of the program and achieved President
Wilson’s approval of an initial $50,000 (the equivalent of over $900,000 today) from the
National Security and Defense Fund, and then received an additional $200,000 (the
equivalent of over $3,000,000 today) due to the observed boost in community morale
and support during a difficult time of war and poverty (Francis, 1919; H Brothers Inc,
2019). Parents and family members were “induced to participate” with over two million
students from ages 9 to 15 years old and thousands of teachers directing the expansion
into after school and weekend garden work (Hayden-Smith, 2007). The ability of the
gardens to evoke community involvement and support was a highlighted feature in the
USSGA’s report which outlined endorsements by educational boards, civic
organizations, parental associations, patriotic organizations, and commercial
businesses (Francis, 1919).
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Though not the first or only program in the U.S., California’s SG movement has
been successful in enacting a number of state policies that helped the project to evolve
into a formal state program. The program provides ample resources for other groups
that are developing garden-based curriculums or starting new garden programs in their
schools, now called the California Instructional SG Program (Hazzard, Moreno, Beall, &
Zindenberg-Cherr, 2012). This was a precursor for California’s state-wide program that
worked to institutionalize SGs through ongoing state allocations of $15 million in grant
funding to continue their success in impacting academic achievement and student
health and well-being. The comprehensive statewide program in California has
encouraged more programs to sprout up since the 1990’s (Hazzard et al., 2012). More
recently, there have been local and state programs budding all over the country from
Florida to Nevada. Nevada hosts multiple SG partnership organizations to help garden
programs flourish all over the state. The largest concentration of these SGs is in
Southern Nevada with nearly 200 in a school district of 330 schools (Green Our Planet,
2019).
SGs as Teaching Tools
Interestingly, the development of the USSGA garden program curriculum in 1919
was the first effort to create a national SG curriculum, while also popularizing the urban
agriculture movements still growing today (Hayden-Smith, 2007). Currently, SG
curricula are being developed with a focus on STEAM (Science, Technology,
Engineering, Art, and Math) methodologies, as the garden provides an opportunity for
experiential learning in each of these disciplines. Examples of lessons that integrate
math and art include the study of naturally occurring spiral formations to explain the
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Fibonacci Sequence, or merging engineering, technology, and science by building
compost systems to understand life cycles (Newton, 1987 and Miller, 2019). The desire
and need to move towards garden based STEAM curricula is also driven by the rapidly
increasing job demand in interdisciplinary professions and the necessity to train
students to think both analytically and creatively (Land, 2013).
Employing cross-curricular collaboration to explain a topic improves academic
engagement by creating more neural pathways connected to that experience and then
providing more access points for improved retention and recall (Land, 2013). For the
purpose of demonstrating the impact SG programs have on academic achievement, a
research team in Texas developed a science curriculum with a group of teachers and
experts, trained the teachers to use it, and developed a science achievement
measurement tool (Klemmer, Waliczek, & Zajicek, 2005). Klemmer’s team found that
students in the experimental group with the garden science curriculum had significantly
higher scores on the science achievement test than the control group using the
classroom based science curriculum (Klemmer et al., 2005). The conclusions from this
study found that hands-on experiential learning made an impression on the students
and that the ability to see what they were learning encouraged them to use this
knowledge in real life. These findings are both indicative of support for SGs as a tool for
education.
A literature review conducted by a team at the University of Wisconsin found four
peer-reviewed articles showing that gardening interventions support academic
performance and found improved standardized test scores in math and language arts,
with the largest gains in science (Berezowitz, Yoder, & Schoeller, 2015). Their review
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makes it difficult to compare these studies because the authors do not discuss the types
of curricula implemented, do not measure student engagement, and use differing
subject measurement tools for each study (testing for either science or math only, math
and reading, or through a state comprehensive standardized test). The data are
encouraging in demonstrating improvements by subject but limit the gardens to their
impact on academics. These studies provide little insight on the SG program and
curriculum structure to inform program development, but they do encourage their use as
important educational tools. One commonality in garden based curricula has been to
encourage healthier behaviors in students simultaneously through educational efforts.
A synthesis was conducted on 48 articles published from 1990 to 2010 to
understand the impact of classroom garden based programs as a teaching tool on
student academic outcomes and found positive results in the majority of articles
(Williams & Dixon, 2013). This exploratory search used specific analysis criteria
including studies assessing both indirect and direct academic outcomes and found
about half of the studies were conducted with student populations in the third (n=25),
fourth (n=28), and fifth grades (n=22). Of the studies assessing direct outcomes, 83%
found positive effects from the SG, with the biggest changes found in science
achievement (positive effects in 93% of studies), math (positive effects in 80% of
studies), and language arts (positive effects in 72% of studies) when using a hands-on
garden program (Williams & Dixon, 2013). Though methodologies were different in all of
these studies, improvements in academics were attributed to experiences that made
classroom lessons relevant to student learning and applicable to the real world,
supporting the use of formal curriculum based garden programs (Castagnino, 2005).
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Since 17% of studies found negative or no impacts on student academic achievement,
more research is needed on why results are mixed.
SGs as a Tool to Improve Health Behaviors
Increasing pressure is being placed on public education institutions to continue to
raise standardized test scores as well as address children’s health through public health
interventions within school programming (Berezowitz et al., 2015). The prevalence of
obesity in children has been steadily rising from 13.9% in 1999 to 18.5% in 2016 (CDC,
2019). Early intervention is essential as the CDC has found that young overweight
children are four times more likely to become obese by 8th grade, compared to those
children that are not overweight (CDC, 2017). The CDC’s Division of Nutrition, Physical
Activity, and Obesity (DNPAO) has outlined the essential elements in preventing chronic
diseases and obesity rooted in evidence based research. These elements highlight
healthy eating habits and regular physical activity with provided examples and
recommendations framed in the Social Ecological Model (CDC, 2003). The use of this
model is important to note because this demonstrates that behavior changes are more
likely to occur when they are addressed through multiple levels. Conceptual models on
how SG programs can affect students often use this model because of the multi-level
engagement they address. Ozer built upon this model to explain the proximal and distal
effects of SG programs on student nutrition knowledge, attitudes, and behaviors,
academic engagement, parent engagement, and social development (Ozer, 2007). An
example of this is the proximal effect of the presence of a SG providing opportunities for
family presence at school with a distal effect of parent engagement strengthening the
school community and improving student achievement (Ozer, 2007). The same model
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was echoed by Block’s team in a study assessing the influence of gardens on health
behaviors, student engagement, and social connections providing a breakdown of these
effects on individual knowledge, attitudes, and behaviors, interpersonal improvements in
peer relationships through cooperative learning, increased organizational (school) pride,
and increasing parent engagement to strengthen the community (Ozer, 2007; Block et
al., 2012). SGs work to develop an environment that supports building habits both for
healthy eating and regular physical activity (Graham & Zidenberg-Cherr, 2005).
SGs provide an excellent avenue to introduce students to healthy lifestyle habits
through the use of STEAM curriculum. SG programming often engages the individual,
interpersonal, communal, organizational, and policy levels of the social ecological
model. Following California’s SG initiative, “A Garden in Every School,” efforts to
improve health and build innovative STEAM curriculums were blended for a tool with the
capabilities to increase academic achievement as well as improve health related
behaviors. When surveying nearly 600 teachers in California regarding perceptions on
whether SGs are an effective tool to promote healthy lifestyle habits, 47% responded
they do use the garden to teach nutrition, 43% perceived the garden as an effective
method of improving healthy eating habits, and 47% believed that gardens enhanced
physical activity (Graham & Zidenberg-Cherr, 2005). In CCSD specifically, 105 SG
program teachers were surveyed and 72% believed the garden was a “powerful
learning tool,” 76% perceived increased nutritional knowledge as a benefit of the
garden, and 60% perceived improvements in student health and nutrition from the
garden program (Murakami, Pharr, & Bungum, 2016). While understanding teacher
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perceptions are important, research efforts are needed to understand the impact of SGs
on student health behaviors from the students directly.
SGs as a Tool to Improve Knowledge, Attitudes, and Behavior
A number of research studies have been conducted to assess SG impacts on
nutritional knowledge, attitudes, and behaviors in fruit and vegetable consumption, but
conclusions have varied over the last decade. A 2015 literature review assessed 12
studies researching how SG programs impact predictors to fruit and vegetable
consumption in first to fifth grade students (Berezowitz et al., 2015). While results for
consumption were mixed, all 12 studies indicated significant increases in nutritional
knowledge and improved attitudes towards healthy diets when using a nutrition
curriculum in the SG (Berezowitz et al., 2015). Attitudes were measured by willingness
to taste new fruits and vegetables and choosing fruits and vegetables as their snack
preference. All 12 of these studies involved interventions lasting from one to four
months total, except one that included measurements over the first two years of
implementation. This review was advantageous in its contribution to the literature by
developing possible mechanisms of SG impacts on behavior through the mediators that
drive behavior changes. The authors synthesized the findings of the 12 studies in their
literature review to develop these pathways of proximal influences to distal behavior
changes. Examples of these pathways include how SG programs can affect student
engagement through improved classroom behavior and attendance rates leading to
positive impacts in academic achievement, and in nutrition choice predictors (through
improving knowledge and attitudes) leading to increases in fruit and vegetable
consumption (Berezowitz et al., 2015).
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A literature review conducted by a UNLV research team in 2017 assessed 11
studies on SGs impacting nutritional knowledge, attitudes, and behaviors. Results were
mixed with four of five studies finding significant increases in nutritional knowledge, and
four of five finding improved attitudes toward fruits and vegetables (Schneider, Pharr, &
Bungum, 2017). Attitudes were measured in a variety of ways including surveys on
willingness to try fruits and vegetables, taste test ratings, and interviews on perceptions
of specific foods. The majority of these studies assessed pilot programs or informal
summer camp lessons and the remainder reviewed outside organization guest
curriculum. These provide little insight into the impacts of the most commonly used
program across the country in recent years, lasting formal curriculum based garden
programs.
All six nutritional behavior studies reported significant increases in vegetable
consumption (Schneider et al., 2017). Included studies compared groups receiving no
nutrition education to those receiving a formal nutrition education with and without a SG.
Results indicated highest improvements in knowledge, attitude, and behaviors in
schools with garden based nutrition programs (Parmer, Salisbury-Glennon, Shannon, &
Struempler, 2009; Ratcliffe et al., 2011). Most of the published literature uses a similar
study design, examining the impact of short term or temporary introductions to a SG
compared to a control group of students without any exposure to a garden. This design
fails to measure the impact of long term SG usage and multiple sustained exposures
through a formally implemented garden based curriculum. Another study assessing a
summer camp program found that significant improvements in attitude and behavior
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change require five to 10 exposures, showing the shorter pilot programs may not
provide enough opportunity for change to take place (Heim, Stang,& Ireland, 2009).
Cotugna and colleagues (2012) and Wright and Rowell (2010) examined
students nutritional behavior using the cafeteria as their setting reviewing only the salad
bar choices students made, while ignoring whether the students actually eat what they
put on their plates. Observers stood by the cafeteria’s checkout area in schools with and
without gardens to mark the type and amount of times students chose fruits and
vegetables for their lunch from the salad bar as a measure of dietary habits. Using
observations of what students take from the salad bar does not account for the amount
of food going to waste. A separate study using weighted plate waste in elementary
school cafeterias found no association between presence of a salad bar and fruit and
vegetable consumption, with consumption ranging from 31% to 57% of what students
put in their trays (Adams, Pelletier, Zive, & Sallis, 2005). Additionally, they found that
larger servings were taken from salad bars offering lower variety, but ultimately led to
more waste (Adams et al, 2005). Additionally, the Cotugna study took measurements at
zero, one, and two exposures to a garden lesson in their control and intervention
groups, which may be too low to facilitate change (Cotugna et al., 2012).
The Cotugna study is also subject to the novelty bias, as they conducted one
round of measurements with the inclusion of SG produce in the salad bar as a
successful marketing tactic to increase student engagement in their lunch choices.
However, this is an unreasonable study design because most SGs do not have the
capacity to serve as food production gardens and are designated as educational tools.
A study by McAleese and Rankin (2007) is one of the few to examine an older student
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population (sixth graders). They took three measurements using 24 hour food recall
journals throughout the 12 week program and found significant increases in fruit and
vegetable consumption in the garden group (McAleese & Rankin, 2007). Though the
study only assessed impacts of a short term program, their measurement technique
seems more reliable than the observations of the lunchroom orders, which tend to
overestimate portion sizes (Kirks & Wolff, 1985) while completely ignoring actual
consumption behaviors.
SG Impact on Physical Activity
Research on the impact of SG programs on physical activity is limited, owing to
the higher degree of difficulty in measuring this behavior in a school setting. Activities
related to gardening are in themselves considered light to moderate physical exercise
accessible to all age groups (Ainsworth et al., 2000). A 2017 literature review
researching the impact of SGs on health behaviors found two articles focusing on
garden based changes to physical activity, both with promising results (Schneider et al.,
2017). One of these studies used a self-report survey with only two questions asking the
students whether they ate fruits and vegetables daily and whether they exercised daily
and found significant increases in both after participation in the garden program
(Hermann et al., 2006). Data showed a 28% increase in daily physical activity with 51%
of the sample reporting daily physical activity before the garden program and 79% after
program participation. This study assessed an after-school garden program in
Oklahoma with students from the third to eight grades in an ethnic minority heavy,
though homogenous, population (72% Native American). The program duration was not
specified but did employ culturally appropriate curriculum for the participating
20

population, which potentially led to higher student engagement, though this was not an
area further explored.
Wells and Henderson (2014) conducted a more in depth study through a
randomized experimental trial using a validated self-reported survey, observations, and
accelerometers to measure the impact of SGs on physical activity (Wells & Henderson,
2014). The SGs were pilot programs and multiple measurements were taken up to one
year after program implementation in control and intervention sites. Self-reported survey
data showed a greater decrease in usual sedentary behaviors in the garden group when
compared to the control group (Wells & Henderson, 2014). This was confirmed by data
collected from accelerometers with a significantly increasing amount of time (additional
six minutes) recorded in the moderate to vigorous physical activity range in the garden
group. Classroom observations also indicated students sat less and moved more in
garden lessons then in classroom lessons with a higher variety of types of physical
activities (squatting, walking, kneeling) in the garden (Wells & Henderson, 2014).
Though this offers strong support for the ability of SG programs to improve physical
activity levels, the study did not describe if the garden program emphasized the
importance of physical activity or whether additional opportunities for physical activity
were provided. This is often the case in CCSD, where SG programs are regularly paired
with after school community events such as family yoga and youth cross fit.
SG Impact on Parent Engagement
A systematic review was conducted by the author in 2018 to investigate what is
currently known about the link between SGs and parent engagement. The main
research question was “How are elementary SGs used to increase parent
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engagement?” This review used the data bases Scopus, Pub Med, and ERIC for their
focus on science and education. Key words and search terms used in these databases
were “(SG OR education* garden) AND (parent*)”. Researchers followed the PRISMA
(Preferred Reporting for Systematic Review and Meta-Analysis) Checklist to
systematically search, extract, appraise and synthesize the evidence. Analysis of the
articles was conducted using the Quality Assessment Tool from Guide to Community
Preventive Services: Systematic Reviews and Evidence-Based Recommendations to
assess reliability, consistency, validity, and biases. Inclusion and exclusion criteria were
set prior to the search to set parameters for the types of study topics, populations, and
structures should comprise the review.
Inclusion criteria required the research papers that were written in English, peer
reviewed, and available as full-text articles through the UNLV Lied Library. The study
population was limited to first through fifth grades in primary or elementary school from
the ages of 7 to 11 years old. The study had to examine SGs as a way to engage
parents, caregivers, or the community. Excluded articles included those not written in
English, not in accessible peer-reviewed journals , and those with study populations that
did not isolate the age and grade group of interest. Studies that described community
gardens rather than SGs, those that referred to engagement as solely fundraising
strategies, monetary donations, or financial support, and studies that did not discuss
using SGs as an engagement tool were also excluded.
The initial search yielded 312 articles. After removing duplicates (n=19) there
were 293 articles included in screening. Two researchers independently screened the
titles and abstracts of these studies to determine which ones fit the inclusion criteria by
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searching for keywords such as Instructional gardens, outdoor classrooms, farmers
markets, chef demonstrations, harvest festivals, benefits, impacts, best practices,
parent/caregiver involvement, engagement, volunteers, parent attendance, reciprocity,
trust, parent use of school services, parent awareness, or parent attitudes. Any
discordances by the two researchers were reviewed by an independent third researcher
to break the tie. This process excluded 259 articles and left 34 articles to be included in
the full text review. Following the PRISMA guidance, the two researchers then assessed
the remaining 34 full-text articles to ensure they fit inclusion criteria. Again, any
discordances by the two researchers were reviewed by an independent third researcher
to break the tie. Twenty-four articles were removed, and the remaining 10 articles were
included in the systematic review. The process can be seen in Figure 1 below.
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Studies included in qualitative
or mixed methods synthesis
(n=8)

Studies included in
quantitative synthesis
(n=2)

Figure 1. PRISMA Flowchart for Systematic Review

Of the ten articles, five were qualitative, two were quantitative, and three were
mixed methods studies, with one using a quasi-experimental design and the remaining
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being observational studies. Study years ranged from 1998 to 2017 and were
conducted using a survey only (n=2), an interview only (n=5), or both surveys with
follow up interviews (n=3) and all used varying measurement tools. Three of these
studies took place in Australia, two in Canada, one in Belgium, and the remaining four
took place in the United States (with three in California and one in Texas). Conclusions
of these studies consistently found parent engagement was vital to the success of SG
programs.
Interviews by stakeholders revealed that parents, community members, and
schools deeply value the connections made to each other in the community and those
made with the school staff created through the SG programs (Hazzard et al., 2011;
Hazzard et al., 2012; Huys et al., 2017). These three studies focused on school
administration and teachers’ perceptions of goals and needs from the SG program to
engage parents. Only two of these three included parent perceptions, one of which
interviewed just one parent for the study, showing the need for more data on their
perceptions on parent engagement. Stakeholders also agree that success of the SG
programs depend on the support of parents and the community to gain consistent
funding, programming assistance, and maintenance of the garden (Dyment & Bell,
2006; Hazzard et al., 2011). Parent engagement has become more necessary in
schools in low-income areas to reduce the burden on teachers to organize so much of
the SG program. Dyment and Bell (2006) found that schools in higher socioeconomic
status areas had significantly more parent and community involvement than schools in
lower socioeconomic status areas (2005). Further, teachers and staff in lower
socioeconomic status schools must lead more of the effort for SG programs, even
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though these green spaces are more valued in the community (Dyment, 2005). SG
programs and school administration should give special focus to attracting and retaining
volunteers to ease burden on staff time and responsibilities.
Opportunities to connect are particularly important to those from culturally diverse
backgrounds, especially those that speak different languages, providing chances to
improve communication for both staff and families (Block et al., 2015; Block et al. 2012;
Dyment & Bell, 2006; Merino & Hammond, 1998). Administrators and teachers find
these connections especially important, as the population that is not as comfortable
speaking English is the hardest group to reach and involve in school activities. These
studies highlight some of the best strategies used to engage parents and community
members with the garden. The influence of the garden on community connectedness
has not been well measured, but data on stakeholder perceptions of report feeling
pleasure in being able to volunteer, especially in seeing the self-confidence of students
increase (Block et al, 2012; Henryks, 2011; Waliczek, Bradley, Lineberger, & Zajicek,
2000). Specifically, Waliczek and colleagues (2000) found that 48% of parents observed
improved self-esteem in their children and nearly 42% observed a reduction in stress
and depression (Waliczek et al., 2000). Limitations in gauging parent perceptions in the
studies included in this systematic review are that parents who were already involved in
garden activities were part of the study population. Thus, we are unable to understand
the perceptions of parents who are currently not engaged in garden programs.
Gaps in the Literature
While some research has been done, a limited number of studies have examined
the collective impacts of SGs on nutrition knowledge, attitudes, and behaviors, physical
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activity behaviors, student to school connection, and parent engagement. Specifically,
these relationships have not been demonstrated in CCSD, except by perspectives of
teachers and administrators. Students and parents in CCSD have not been directly
measured. To date, SG impact in Nevada have only been documented by perceptions
of benefits as seen by teachers, not by the parents or the students directly. The impact
of SGs on physical activity behaviors is even less understood nationally from the
restricted amount of literature and only understood locally in terms of teacher
perceptions on potential SG benefits. Further, so far in Nevada, teachers and
administrators have only been assessed concerning their views on strategies,
resources, and barriers in administering SG programming. Parent engagement
strategies have not been identified or compiled in an accessible way for schools to
implement.

A commonly found thread from existing literature is that the study designs

assessing SG impacts on student knowledge, attitudes, & behaviors were commonly
split students into two groups – those with and without gardens. Assessed SG programs
are usually informal, which doesn’t represent CCSD’s more common formal curriculum
usage. The majority of studies assessed SGs that were voluntary with participation
taking place after school hours or pilot programs that ran for only a few months, which
does not provide the representation of formal curriculum based garden programs which
are more commonly run in CCSD. The continued use of these programs allow for
implementation that is fairly saturated in the school, well established SG programs,
which can have a larger impact on the school culture, thus a larger impact on the
students, especially because literature shows that behavior change is more likely to
occur with repeated, long term exposure (Ory, Smith, Mier, & Wernicke, 2010).
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In order to fill this research gap, this dissertation will answer the research
questions listed below organized by the qualitative and quantitative parts of this mixed
method study.
Study #1: Student survey measuring student nutrition knowledge, attitudes, behaviors
and physical activity behaviors
1. Does SG involvement influence student nutrition knowledge?
2. Does the longevity of SG program implementation influence student nutrition
knowledge?
3. Does SG involvement influence student nutrition attitudes?
4. Does the longevity of SG program implementation influence student nutrition
attitudes?
5. Does SG involvement influence student nutrition behaviors?
6. Does the longevity of SG program implementation influence student nutrition
behaviors?
7. Does SG involvement influence student physical activity behaviors?
8. Does the longevity of SG program implementation influence student physical
activity behaviors?
9. Does the longevity of SG program implementation influence student attitudes
towards the garden?
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Study #2: Educator and parent interviews measuring student nutrition knowledge,
attitudes, behaviors, physical activity behaviors, student connection, and parent
engagement strategies
1. What role do SGs play in parent engagement strategies as perceived by
educators?
2. What role do SGs play in student to school connectivity as perceived by
educators?
3. What role do SGs play in parent engagement strategies as perceived by
parents?
4. What role do SGs play in student to school connectivity and nutrition habits as
perceived by parents?
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Chapter 3. Methods
Study #1: Student survey measuring student nutrition knowledge, attitudes, behaviors,
physical activity behaviors, and attitudes toward the garden
Surveys were administered in CCSD elementary school classes either on paper
or through an online link on student Chromebooks. The involved teachers received a
score of correct answers for each student based on the survey’s knowledge questions
to enter as participatory credit or a science grade as they saw fit, producing survey
results in the form of secondary data. Informed consent was obtained from each child’s
parent or guardian and assent was received from each child prior to participation in the
study. The study design and consent procedures were evaluated and approved by the
Institutional Review Boards of both CCSD and UNLV.
Study Population
Eight CCSD elementary schools voluntarily agreed to participate in the study.
Student participants ranged from third to fifth grade with ages ranging from eight to
eleven years. Schools were selected based on their level of experience with SG
programming defined by years of implementation. These schools were separated into
three levels of school gardening experience; 1) schools with well-established garden
programs, 2) schools with brand new gardens, and 3) schools without a garden. Wellestablished SGs were defined as those with a garden program for at least three years,
as this is typically when the schools have a system and procedures in place for smooth
program growth. New garden programs were defined as those with gardens installed
the same year the students were surveyed, enabling researchers to collect data prior to
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student participation in the SG program as well as after initial implementation of the SG
program. Schools without SG programs had no impending plans to begin such
programs in the near future.
Recruitment was initiated by referrals from local SG organization, Green Our
Planet. This agency provided a list of schools that would be good candidates for each
category of garden experience. Elementary schools were selected from various
locations in Las Vegas to represent the diverse population. The researcher contacted
each principal by e-mail and scheduled a follow up meeting with interested schools to
further explain the study procedures and consent process.
The principal and SG lead then selected a grade level that was regularly involved
with the garden or was very enthusiastic about using the impending garden to
participate in the study. The control school chose to survey students in third, fourth, and
fifth grade, allowing for a comparison for the various grade levels involved at the
participating well-established and new SG programs. Table 1 describes the schools that
participated in the survey, the grade level involved, and the number of students
surveyed. The colors in the table provide a key to represent the comparison groups by
level of SG program experience. Schools in green are the well-established garden
program group, the schools in yellow are schools with newly developed garden
programs, and the school in red is the control school that does not have a SG program.
Table 1 also describes the demographics of the school as defined by supplemental
federal funding from their Title I status, the percentage of students eligible for Free and
Reduced Price Lunch, and the percent of students learning English. The first two rows
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of the table provide a comparison of the study population to the entire district and to the
state of Nevada.

Table 1. Population profiles of CCSD schools participating in the school gardens as a
tool to improve student health outcomes and increase parent engagement study
School

Grade

Students

Type

FRPL

Nevada

All

473,647

CCSD

All

320,523

77.5% are Title I

70%

18%

Roger Bryan ES

5th

120

Title I

56%

20%

Decker ES

3rd

90

Title I

100%

30%

J T McWilliams ES

3rd

120

Title I

48%

100%

Hollingsworth STEAM
Academy (SA)

4th

120

Title I

44%

35%

Helen Herr ES

5th

109

Title I

87%

34%

Jesse Scott ES

4th

31

Title I

81%

18%

Dondero ES

3rd

111

Title I

83%

38%

Paradise ES

3rd-5th

196

Title I

100%

40%

61% are Title I schools

EL
16%

Key: Blue represents overall state and district comparisons. Green represents wellestablished SG programs. Yellow represents newly implemented garden programs
within the year of data collection. Red represents schools without gardens. Title I
schools are defined as those where at least 40% of the populations is eligible for the
Free and Reduced Lunch program based on income and family demographics

Table 2 displays a breakdown of the racial and ethnic backgrounds present in the
participating schools. The table is color coded to highlight which comparison group each
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school belongs to and the first two rows of the table provide a comparison of the study
population to the entire school district and to the state of Nevada.

Table 2. Racial and ethnic demographics of CCSD schools participating in the school
gardens as a tool to improve student health outcomes and increase parent engagement
study
School

Asian

Hispanic

Black

White

2+

Nevada

5.5%

42.1%

10.8%

33.2%

6.1%

CCSD

6.4%

46.3%

13.8%

25.3%

6.4%

Roger Bryan ES

22.7 %

28.9 %

18.7 %

20.7 %

6.9 %

Decker ES

8.2 %

61.5 %

8.7 %

13.5 %

5.7 %

83.6 %

7.6 %

5.4 %

1.8 %

74.5 %

11.7 %

6.9 %

4.3 %

66.5 %

10.4 %

15.8 %

4.5 %

J T McWilliams ES
Hollingsworth SA

No Data

Helen Herr ES
Jesse Scott ES

4.6 %

42.3 %

30.6 %

12.8 %

7.4 %

Dondero ES

4.8 %

65.0 %

9.6 %

13.9 %

4.3 %

Paradise ES

3.7 %

60.3 %

19.7 %

9.3 %

4.6 %

Key: Blue represents overall state and district comparisons. Green represents wellestablished SG programs. Yellow represents newly implemented garden programs
within the year of data collection. Red represents schools without gardens

Data Collection
Surveys were administered in the well-established garden program group in the
fall term of 2018 in five different schools over the course of three months from October
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through December. Surveys were administered concurrently in the new SG program
group in November and December of 2018. This process was repeated in the new SG
program group in the spring term in May of 2019. Data from the control school without a
SG program were collected in January of 2020.
The survey was available for students to complete either online or in paper
format. Whether students completed the survey online or on paper was dependent upon
the preference of each classroom teacher at each school. The online survey was
administered through Qualtrics by way of a link that was accessed by students on their
individual classroom Chromebooks. Some teachers requested a 10-15 minute
presentation to the students to introduce the purpose of the survey, why they are being
asked to participate, and to provide an understanding of public health in general.
Fourteen classrooms took the survey in paper format and six completed it electronically.
Survey administration differed slightly based on the preference of the teacher. Of the
teachers opting for the paper survey, students were able to take it individually while
allowing for simultaneous conversations (n=9), while other teachers read each question
aloud to the group as students chose their answer individually and silently (n=5).
Computer based surveys were completed individually and silently. Students that needed
assistance due to language barriers were partnered with the classroom teacher to
address any student confusion. Table 3 below provides a summary of data collection
procedures by school, wherein green represents well-established SG programs, yellow
represents newly implemented garden programs within the year of data collection, and
red represents schools without gardens.
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Table 3. Student survey data collection procedures by grade level at CCSD schools
participating in the school gardens as a tool to improve student health outcomes and
increase parent engagement study
School
Format
Introduction
Setting
th
5 Grade Class 1 Chromebook
Yes
Silent
th
5 Grade Class 2 Chromebook
Yes
Silent
Roger Bryan
ES
5th Grade Class 3 Chromebook
Yes
Silent
th
5 Grade Class 4 Chromebook
Yes
Silent
rd
3 Grade Class 1 Chromebook
Yes
Silent
Decker ES
3rd Grade Class 2
Paper
Yes
Discussed
rd
3 Grade Class 3
Paper
Yes
Silent
4th Grade Class 1
Paper
Yes
Discussed
th
Paper
Yes
Discussed
J T McWilliams 4 Grade Class 2
th
ES
4 Grade Class 3
Paper
Yes
Discussed
4th Grade Class 4
Paper
Yes
Discussed
th
4 Grade Class 1
Paper
Yes
Discussed
th
4 Grade Class 2
Paper
Yes
Discussed
Hollingsworth
SA
4th Grade Class 3
Paper
Yes
Discussed
th
4 Grade Class 4
Paper
Yes
Discussed
5th Grade Class 1 Chromebook
No
Silent
th
Helen Herr ES
5 Grade Class 2 Chromebook
No
Silent
th
5 Grade Class 3 Chromebook
No
Silent
th
J Scott ES
4 Grade Class 1 Chromebook
No
Silent
rd
3 Grade Class 1
Paper
Yes
Silent
3rd Grade Class 2
Paper
Yes
Silent
Dondero ES
rd
3 Grade Class 3
Paper
Yes
Silent
3rd Grade Class 4
Paper
Yes
Silent
th
5 Grade Class 1 Chromebook
No
Individual
th
5 Grade Class 2 Chromebook
No
Individual
5th Grade Class 3 Chromebook
No
Individual
th
5 Grade Class 4
Paper
No
Individual
th
4 Grade Class 1 Chromebook
Yes
Discussed
Paradises ES
4th Grade Class 2 Chromebook
Yes
Silent
th
4 Grade Class 3 Chromebook
Yes
Silent
3rd Grade Class 1
Paper
Yes
Discussed
rd
3 Grade Class 2
Paper
Yes
Discussed
rd
3 Grade Class 3
Paper
Yes
Discussed
Key: Green=well-established SG program, yellow=new, red=schools without gardens.
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Survey Tool
The survey tool included questions on nutrition knowledge, attitudes regarding
nutrition and attitudes about the SG, and behaviors concerning diet and physical
activity. The tool was developed by researching a variety of SG surveys and collecting
questions that not only matched the outlined research questions, but also were most
suited to the CCSD population. Questions added to the survey tool were all collected
from validated tools utilized by different studies and organizations such as the Centers
for Disease Control and Prevention. The survey tool was piloted at one elementary
school, allowing researchers to modify question formats to better fit the study population
age group. The full survey tool with sources for all questions can be reviewed in
Appendix A.
The survey contained 55 questions broken into sections by knowledge, attitudes,
and behaviors. Each section had a score of desired answers for positive behaviors and
attitudes, and correct answers for knowledge questions. Specifically, the knowledge
section asks 13 questions on nutrition, shown in Table 4. Three of these nutritional
knowledge questions came from a tool developed by Moore (2007) and another 10
came from a survey tool from a study on child nutrition knowledge, preference, and
consumption (Parmer et al., 2009; Moore et al., 2007).
The attitude section contains 10 summative questions on nutrition neophobia
scales and 16 questions on SG attitudes and are shown in Table 4. Questions in this
section were adapted from nutrition neophobia scales from validated surveys. The
original developers of the questions recommend scoring them using a total sum score
(Pliner, Pelchat, & Grabski, 1993). Five questions on attitudes toward nutritious diets
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and 16 questions on attitudes towards the garden program came from the National
Farm to School Network tool (National Farm to School Network, 2019). An additional
five questions on attitudes towards nutrition came from the tool used by England’s
National Health Service survey (Craig & Shelton, 2007).
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Table 4. Nutrition knowledge and attitude questions and scoring methodology from the
survey tool in the school gardens as a tool to improve student health outcomes and
increase parent engagement in CCSD study
Nutrition Knowledge Based Survey Questions
Points Possible: 13
(1)
(0)
Carrots &
What is the healthiest snack?
Chips & Salsa
Popcorn Trail mix
Hummus
Dark green
Many
One should vegetables?
Daily
Weekly
times a Monthly
eat
Deep orange
week
vegetables?
(1 point for each correct answer)
Carrot
Corn
Radish
Identify the fruit or vegetable in Watermelon
each picture.
Romanesco Cauliflower
Mint
Kale
Tomatoes
Strawberry
Chili Pepper
Attitude Based Survey Questions
Points Possible: 40
(4)
(3)
(2)
(1)
fruit?
tasting new fruit?
How much do you
Not Very
A lot
A little
Not at All
like
Much
vegetables?
tasting new vegetables?
you don't know what it is?
Will you taste a
it looks strange?
fruit if
you never tasted it before?
Probably Definitely
Definitely Probably
Not
Not
you don't know what it is?
Will you taste a
it looks strange?
vegetable if
you never tasted it before?

The behavior section includes 10 questions on self-reported diet and six
summative questions used to categorize their level of physical activity based on
behaviors from the week prior to taking the survey. These questions are shown in Table
5. Ten behavior questions regarding diet and nutrition and four on physical activity came
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from the National Youth Physical Activity and Nutrition Study. An additional two
questions that rank behaviors into levels of physical activity came from the Physical
Activity Questionnaire for Older Children (PAQ-C) (CDC, 2010; Kowalski, Crocker, &
Donen, 2004).
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Table 5. Nutrition and physical activity behavior questions from the survey tool in the
school gardens as a tool to improve student health outcomes and increase parent
engagement in CCSD study
Behavior Based Survey Questions
Points Possible: 20
Since school started, how many times have you tried
new fruit?
new vegetable?
During the past 7 days, how many times did you eat
Fruit (not juice)?
Green Salad?
Carrots?
Vegetables (not green salad or carrots)?
During the past 7 days, how many times did you drink
Soda?
Sugar Sweetened Beverage?
During the past 7 days, how many times did you drink
Water?

(0)

Times
(1)

Never

1

(0)

(1)

(2)
2
or More
(2)

0 Times

1 to 3

4 to 6

(2)

(1)

(0)

0 Times

1 to 3

4 to 6

(0)

(1)

(2)

0 Times

1 to 3

4 to 6

(0)

(1)
Not
Overall, would you say what you usually eat is
Very
Very
Unhealthy
Healthy
Physical Activity Behavior Based Survey Questions
Points Possible: 20
Sat Down
In the past 7 days, what did Stood or walked around
you normally do at Lunch Ran or played a little bit
Recess?
Ran or played quite a bit
Ran or played hard most of the time
In the past 7 days, how often were you physically active
(0)
(1) (2) (3) (4)
for a total of at least 60
minutes per day?
0
1 2 3 4
for at least 10 minutes that
(0)
(1) (2) (3) (4)
made you:
Sweat and breathe hard?
0
1 2 3 4
Lightly sweat, breathe
somewhat harder than
0
1 2 3 4
normal, but you could
still talk normally?
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(2)
Quite or
Very
Healthy

(1)
(2)
(3)
(4)
(5)
(5)
5 6 7
(5)
5 6 7
5 6 7

Data Analysis
Total sum scores were calculated for four sections (nutrition knowledge,
attitudes, behaviors, and physical activity behaviors). The nutrition behavior section had
the answer choices of zero times, one time, more than two times and in some cases
more than four times. To compare these categories, z-scores were developed from the
sum and used for analyses.
Groups were compared based on the level of implementation of the SG
programs using two-way ANOVA tests on IBM SPSS Statistics 25. Nutrition knowledge,
attitudes, behaviors, and physical activity behaviors section score totals were used to
assess group differences among the three levels of SG program implementation (wellestablished, new, and no implantation).
Additionally, the schools with brand new garden programs were tested before
participation in the garden and after program implementation to assess whether there
were any changes in knowledge, attitudes, and behaviors. These differences will be
assessed using Paired T-Tests by matching pre and post scores in IBM SPSS Statistics
25.
Lastly, the section for attitudes towards the garden was analyzed using chisquare tests to assess whether there were any differences between how the garden
makes students feel from their first year in a new garden compared to students with
well-established garden programs.
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Study #2 Educator and Parent Interviews
Structured interviews were conducted directly by the research team as primary
data collection. Informed consent for use of their responses in research and consent to
record the conversation was obtained from participants prior to the interview and
repeated orally at the start of each interview. The study design and consent procedures
were evaluated and considered exempt by the Institutional Review Board of UNLV.
Study Population
Eight educators and seven parents from a variety of schools were interviewed.
The educators include teachers that are heavily involved in their SG program and/or
serve as the lead SG coordinator for their program. The parent population includes five
parents that regularly volunteer with SGs, and two parents that are not involved in
volunteering at their child’s SG.
Educator interviews: Educator interviews targeted SG leaders at schools with wellestablished SG programs (implemented for at least three years), and included a mix of
teachers, counselors, and school specialists. Participants were referred by local SG
organization, Green Our Planet. Researchers requested a list of prospective
interviewees that were recognized as “experienced leaders” as defined by their
involvement in running a SG program for a minimum of three years. School principals
were e-mailed a request to interview their SG program lead and each one proceeded to
connect the researcher directly to the most appropriate person. All interviewees were
described by their principal as either heavily immersed in or leading the effort to build up
the SG program at their institution. Each participant was then contacted by e-mail to
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explain the premise of the study and set an appointment outside of instructional time to
conduct the interview at a location of their preference.
Parent interviews: Snowball sampling was utilized to recruit volunteers for parent
interviews. The researcher contacted the SG coordinator or heavily involved teachers
from the educator interviews to connect to parent volunteers willing to participate.
School coordinators provided contact information directly to the researcher or invited
them to garden team meetings to recruit volunteers. After the parents completed the
interview, they were able to connect the researcher to parents that are not heavily
involved as well. This allowed the researcher to capture parents that are highly involved
in the garden program as well as those that do not often volunteer. Saturation was
reached at seven interviews leading the researcher to conclude data collection. These
interviews all took place at schools with well-established garden programs that have
been running for at least three years. Appointments were made with participants for
either an in person or over the phone interview during a time that was identified as
convenient by the participant.
For educator interviews, Table 6 is included for a breakdown of the
demographics for their school with their Title I status, percentages of FRPL eligible
students, and percentages of English language learners. Data were gathered through
qualitative interviews with eight teachers and administrators from five public elementary
schools, one private school with a garden program for preschool through middle school
aged children, and one specialized CCSD program for teenage survivors of sex
trafficking. The last mentioned program, The Embracing Project, provides a separate
classroom specific to serving female adolescent survivors with a full curriculum,
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mentoring, advocacy, support, childcare services, and life skills training, which includes
a SG. The Embracing Project supports 89% of the 202 identified Commercially Sexually
Exploited Youth (Kennedy, 2014).

Table 6. Population profiles of CCSD educator interviews from the school gardens as a
tool to improve student health outcomes and increase parent engagement in CCSD
study
School

Type

FRPL

EL

Crestwood ES

Title I

81%

55%

Roger Bryan ES

Title I

56%

20%

Decker ES (2 interviewees)

Title I

100%

30%

J T McWilliams ES

Title I

48%

100%

Walter Bracken STEAM Academy

Title I

44%

35%

Las Vegas Day School

Private – Tuition based

The Embracing Project

Specialized – Need based

To further illustrate the variety in the study participants, Figure 2 shows a map of
the school locations where each participant worked. Efforts were made to attain a
geographically diverse study population to gain a variety of experiences and
perspectives on parent engagement strategies in different neighborhoods.
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Figure 2. Map of school locations where each interviewee was employed

For parent interviews, Table 7 is included for a breakdown of the demographics
for their associated school, gender, and demographic information about their children
studying at the school. Students listed in the table as graduated were only included if
they had attended the same school that the parents were currently volunteering at,
indicating a long term connection. Data were gathered through qualitative interviews
with eight parents during seven separate interviews from three Title I elementary
schools. The schools in green delineate interviews with parents that are involved with
the SG, while red indicates a parent that was not involved in volunteering with the SG.
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Table 7. Population profiles of parent volunteer interviewees from the school gardens as
a tool to improve student health outcomes and increase parent engagement in CCSD
study
Parent
Mom

School
JT McWilliams

Level
Involved

Mom

JT McWilliams

Involved

Mom & Dad

JT McWilliams

Uninvolved

Mom

Richard Bryan

Involved

Mom
Dad

Richard Bryan
Roger Bryan

Uninvolved
Involved

Mom

Roger Bryan

Involved

Children at School
Daughter
Daughter
Son
Daughter
Son
2 Daughters
Son
Daughter
Daughter
Daughter

Grade
3rd
2nd
3rd
2nd
5th
Graduated
2nd
5th
5th
Graduated

Data Collection
Educator interviews were conducted through the spring term of 2018 in one of
three available formats, depending on each participant’s availability. One interview was
conducted in person, one was filled out as an online form using Qualtrics, while the
remaining six were conducted over the phone. The seven oral interviews were recorded
on a Sony Digital Voice Recorder running about 25 to 30 minutes long. These
recordings were then transcribed by a member of the research team by entering each
response into the online Qualtrics platform.
Survey Tool
Interviews were conducted with eight educators using a structured 19 question
interview protocol with follow up questions requesting expansion on their responses as
necessary. This survey tool was also used to interview volunteers from the SG partner
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organization adapted to their involvement helping to organize the garden program
volunteer efforts. The survey tool was developed within the framework of the Social
Ecological Model (as shown in Figure 3). Questions were developed for each level of
the model with one question regarding state-wide policy on school volunteer security
(public policy), and eight questions on community norms regarding parent engagement
and student connectedness (community). Seven questions were centered on how the
school manages garden program volunteer opportunities (organizational), two questions
related to staff communication (interpersonal), and one question related to individual
attitudes about student interest (individual). The full survey tool can be found in
Appendix B.

Figure 3. Social Ecological Model (Anderson et al., 2004).
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Similarly, a second 21 question tool was developed with targeted questions to
attain the parent perspective from the five parents who are involved in the SG program,
and a 12 question tool was developed for the two parents that were uninvolved in the
SG program. Questions were again developed for each level of the Social Ecological
Model. This included one policy question regarding state-wide policy on school
volunteer security (policy), one demographic question four questions on community
norms surrounding volunteer events (community), and three questions on how the
organization invites them to participate in the garden and related events
(organizational). Three questions asked about relationships developed through
involvement in the SG (interpersonal), and eight questions related to motivations and
barriers to becoming involved with the SG, and one demographic question (individual).
Data Analysis
Transcriptions of all eight educator interviews and seven parent interviews were
then coded, first through open coding and then by axial coding. The research team
conducted open coding by reading through the interview transcripts for familiarity with
the research question in mind. Researchers then reviewed the transcript and assigned a
code for each main idea and kept a detailed code book with all definitions. Each time a
code was selected, the corresponding text was highlighted with a specifically chosen
color and text format combination for each code. This helped identify where each code
was located within the transcript. The two coders then met to review the codes and
definitions together. Both came to a consensus on all identified discrepancies, and then
built a final code book.
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The two coders and a third research team member then reviewed the final
codebook to conduct axial coding. Use of axial coding determined the appropriate
themes by clustering open codes together through inductive and deductive thinking
(Strauss and Corbin, 1990). Meaningful themes were developed by arranging codes
into categories that discussed related ideas. The team followed this step by quantifying
how many times each code and theme were discussed throughout all eight educator
interviews and all seven parent interviews. Researchers followed this step with selective
coding to identify quotations from the transcript that represented the meaning of each
code.
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Chapter 4. Results
Study #1: Student survey measuring nutrition knowledge, attitudes, behaviors, and
physical activity behaviors
A total of 878 students in the third, fourth, and fifth grades were surveyed at eight
different schools. All surveys were completed anonymously and did not collect any data
regarding identity, race, or gender. Submitted surveys that were less than 85%
complete (n=27) were removed prior to conducting analysis. Additionally, Gehring
Elementary School's population (n=92) served as a pilot group to review the initial
survey and conduct reliability analysis, leaving a total of 759 students in the study
population for the final analysis (349 in third grade, 130 in fourth grade, and 280 in fifth
grade). The totals for Dondero Elementary School, the new SG group, comprised of
students counted once for a pretest and once for a posttest. Due to either absences or
incomplete surveys, there were 26 students with posttests that did not have a matching
pretest from the 212 total surveys. The paired T-test analyses only included the surveys
that could be matched, resulting in 93 pretests and 93 posttests. The two-way ANOVA
analyses include the 351 surveys from the well-established SG group level, 110
posttests from the new SG group level, and 196 students in the no SG group level. A
detailed summary of students surveyed is shown in Table 8 below.
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Table 8. Total students surveyed by class, school, and level of garden experience from
the school gardens as a tool to improve student health outcomes and increase parent
engagement in CCSD study
School

Grade

Roger Bryan ES

N=91

5th

Helen Herr ES

N=109

5th

Hollingsworth SA

N=63

4th

JT McWilliams ES

N=55

Teacher
Foster
Derby
Klepper
Oddo
Evans
Fletcher

Total
25
23
29
24
20
18

Teacher
Foucault
Hester
Norris
Zervas
Reilley

Total
22
21
27
29
25

3rd

Schaffer
Jobe

16
18

Jones
Vella

14
11

Decker ES

N=33

3rd

Ghan

16

Chen

17

Dondero ES

N=212

3rd

Shultzman
O'conner

54
58

Bennett
Spence

54
46

Gehring ES

N=92

3rd

28

N=80

5th

Paradise ES

N=67

4th

Love
Trevizo
Livingston

25
12
23

Paradise ES

N=49

3rd

30
34
22
21
24
20
15
18

Ferreiro

Paradise ES

Sipes
Duffy
Cardella
Charney
Brickles
Donahue
Corderman
Douthit

Trifunac

16

Total Analyzed Students = 759
3rd

349

4th 130

5th 280

Well-Est 351
New 110
No SG 196
Key: Green represents well-established SG programs. Yellow represents newly
implemented garden programs within the year of data collection. Red represents
schools without gardens.
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Normality
To perform a two way analysis of variance, assumptions regarding normality
were checked to determine whether nonparametric tests should be used instead.
Results for the independent variable, SG longevity, included three groups: No Garden
(n=196), New Garden (n=110), and Well-established Garden (n=351). The second
independent variable, grade, had three groups: Third (n=349), Fourth (n=130), and Fifth
(n=280). Each of the continuous dependent variables of sum scores of knowledge,
attitude, behavior, and physical activity were found to be normal through testing, but
also can be assumed normal due to the large sample size in following the Central Limit
Theorem. The assumption of normality was evaluated using Q-Q plots using residual
analysis (See Appendix D) and using Shapiro-Wilk's normality test and were found to be
normally distributed (p > .05) for all groups. A boxplot was used to identify any outliers
and only extreme outliers were removed (n=1). Table 9 displays a summary of the total
number of students by independent variable and grade, and also displays the normality
for the four dependent variables assessed in the paired T-tests and Two-way ANOVA
analyses.
The Barrtlett’s test to assess homogeneity of variances was used in place of the
Levene’s Test for the knowledge scores using the National Science Foundation’s online
calculator for greater statistical power and to review Heteroscedasticity for two or more
sample populations (Arsham, 1996). To perform a paired sample T-Test, all
assumptions were examined and met, including use of continuous numeric data for the
dependent variables, independently collected data, lack of outliers, and normally
distributed dependent variables, as shown in Table 9. Cronbach’s alpha was calculated
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to test reliability of the 53 questions in the survey tool and was found to have 0.8 or
“Good” by following interpretation rules set by George and Mallory (George and Mallory,
2003). Survey results are organized by research question into five sections; knowledge,
attitude, behavior, physical activity, assessed by paired T-tests and two-way ANOVA
analyses and attitudes towards the garden assessed through a chi-square analysis.
The relative effect size presented with each variable is based on Cohen's conventions
for interpreting effect sizes (Cohen, 1988).

Table 9. Total students based on independent variables and normality tests of
dependent variables from the school gardens as a tool to improve student health
outcomes and increase parent engagement in CCSD
Independent Variable Totals
Longevity
Totals Grade Total
Well-established
351
3rd
247
New Garden
110
4th
130
No Garden
196
5th
280
Total

657 Surveys

Shapiro Wilks Test Dependent Variables
Variable
Statistic
df
p-value
Knowledge
0.92
650 <0.001
Attitude
0.98
650 <0.001
Behavior
0.99
650 <0.001
Physical Activity

0.94

650

<0.001

Knowledge
Results for the frequencies of correct answers for each question in the
knowledge section is shown in Table 10. These results reveal the most commonly
recognized fruits and vegetables were carrots and watermelons among all groups (well53

established garden, new garden, no garden, pretest, and posttest). Students in all
groups were likely to incorrectly answer that they should be eating servings of
vegetables daily, more often choosing the incorrect answer choice “multiple times a
week.” The greatest discrepancy in correct answers was in recognition of Kale, which
was highest in the well-established garden group.
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Table 10. Knowledge section correct answer results for students in the well-established
garden, new garden, no garden groups, and before and after implementation of a new
school garden program from the school gardens as a tool to improve student health
outcomes and increase parent engagement in CCSD study
Positive Nutrition Knowledge
Which is the healthiest snack

How often should you eat (daily)

Level
Carrots and Hummus Dark Green Vegetable Deep Orange Vegetable
Well-Established
66%
40%
33%
New Garden
66%
27%
24%
No Garden
67%
29%
24%
Pre
59%
45%
40%
Post
70%
26%
20%
Identify the fruit and vegetable from the picture
Level
Well-Established
New
Control
Pre
Post
Level
Well-Established
New Garden
No Garden
Pre
Post

Carrots
97%
98%
96%
93%
100%
Corn
96%
96%
93%
82%
96%

Chili Pepper
89%
73%
83%
47%
73%

Strawberry
92%
90%
89%
48%
90%

Mint
94%
81%
73%
45%
81%

Tomatoes Radish Romanesco Cauliflower
96%
91%
88%
96%
86%
74%
91%
78%
57%
70%
63%
31%
95%
87%
42%

Kale
86%
50%
52%
31%
46%
Watermelon
98%
97%
98%
87%
96%

RQ 1: Does SG involvement influence student nutrition knowledge?
H0: There is no significant difference in mean student nutrition knowledge scores based
on involvement with the SG.
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HA: Students in groups before and after involvement in the SG have significantly
different mean nutrition knowledge scores.
A paired sample T-Test was used to evaluate whether a statistically significant
difference existed between average nutrition knowledge scores before and after the
introduction of a SG program for third grade students at Dondero Elementary School.
Results show a significant statistical difference between matched pre and posttest
scores at t(92)= -5.76, p<0.00, and a small effect size of 0.26. The results show a
significant increase in nutrition knowledge scores from the pretest (M=7.51, SD=2.79,
N=93) to the posttest (M=9.66, SD=2.04, N=93) with a mean average increase of 2.15,
standard deviation of 3.59, with a 95% confidence interval (95% CI) of -2.89 to -1.41.
The researcher rejected the null hypothesis. The number of students with four or fewer
incorrect answers in the knowledge section increased from 23% of students in the
pretest to 61% of students in the posttest. Knowledge results for the paired T-Test and
score frequencies are summarized in Table 11 below.
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Table 11. Paired t-test knowledge results and score totals for students before and after
implementation of a new school garden program from the school gardens as a tool to
improve student health outcomes and increase parent engagement in CCSD study
Knowledge Paired T-Test
Group
Mean
S. D.
N
95% CI
Pre
7.51
2.79
93
Post
9.66
2.04
93
Pre-Post Change
-2.15
3.59
(-2.89, -1.41)
t-Statistic
df
p-value
Eta
-5.76
92
<0.001
0.26
Frequency of Top Nutrition Knowledge Scores
Score
Pre
Post
13
100%
1
3
12
92%
4
10
11
85%
8
23
10
77%
9
21
Total
+38%
22 (23%)
57 (61%)
Key *S.D.= standard deviation, df=degrees of freedom, CI= confidence interval,
Eta=effect size,

RQ 2: Does longevity of SG involvement influence student nutrition knowledge?
H0: There is no significant difference in mean student nutrition knowledge scores based
on level of involvement with the SG.
HA: Students in different levels of SG involvement have significantly different mean
nutrition knowledge scores.
A two-way analysis of variance was used to evaluate if there was a significant
difference in nutrition knowledge among students based on their longevity of
involvement with SGs (n=650). The assumption of homogeneity of variances was tested
and found tenable using Bartlett’s test of Homogeneity of Variances, B (3,654)= 12.99
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with a p-value = 0.002 providing strong evidence to reject the null hypothesis. The twoway ANOVA was significant for all variables with SG longevity at F(2,650)= 7.92 with a
p-value < 0.001 and small effect size of 0.02, grade level at F(2, 650)= 17.20 with a pvalue < 0.001 and medium effect size of 0.05, and the interaction between SG longevity
and grade at F(2,650)= 16.37 with a p-value < 0.001 and medium effect size of 0.05.
The significant interaction between grade level and SG longevity prompted the
use of simple main effects for the analysis. The simple effects of grade within longevity
was significant in the no garden F(2, 650)= 9.34 with a p-value < 0.001 and a small
effect size of 0.02 and well-established garden groups F(2, 650)= 27.57 with a p-value <
0.001 and large effect size of 0.08. Within the no garden group, students in fourth
(M=9.85, SD=1.87, N=67; p<0.00, 95% CI (-2.88, -0.74)) and fifth grade (M=9.60,
SD=2.02, N=80; p<0.00, 95% CI (-2.59, -0.53)) scored significantly higher mean
knowledge scores than students in third grade (M=8.04, SD=2.84, N=49).
Within the well-established garden group, students in fifth grade scored
significantly higher mean knowledge scores (M=10.12, SD=2.15, N=200) than third
(M=8.85, SD=2.61, N=88; p<0.00, 95 %CI (-1.99, -0.53)) and fourth grade students
(M=7.70, SD=3.43, N=63; p<0.00, 95% CI (-3.24, -1.59)). Students in third grade
scored significantly higher mean knowledge scores (M=9.60, SD=2.02, N=80) than
students in fourth grade (M=7.70, SD=3.43, N=63; p<0.01, 95% CI (0.21, 2.09)).
The simple effects of grade level could not be observed in the new garden group
because only third grade was measured presenting a lack of combination of levels to
assess. Therefore, simple effects of SG longevity on third grade are also presented as
data for this grade level is common to all levels of SG longevity. Within third grade,
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students in the new garden group scored significantly higher mean knowledge scores
(M=9.56, SD=2.61, N=110) than third graders in the no garden group (M=8.04,
SD=2.84, N=49; p<0.00, 95% CI (-2.5, -0.54)). There were no significant differences in
mean knowledge scores between third graders in the new garden group and wellestablished garden group.
There is significant evidence to reject the null hypothesis and conclude there is a
statistically significant difference in nutrition knowledge based on students' longevity of
garden involvement, and it varies by grade level. On average, students in fifth grade in
the well-established garden programs had the highest scores in knowledge, as shown in
the interaction graph (Appendix E). A summary of results for the knowledge two-way
ANOVA analysis are available in Table 12.
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Table 12. Two-way ANOVA test results for knowledge results for students with wellestablished, new, and no gardens from the school gardens as a tool to improve student
health outcomes and increase parent engagement in CCSD study
Knowledge Two-Way ANOVA
Group Descriptive Statistics
Mean
S. D.
N
95% CI
Well-established
9.36
2.7
351
3rd
8.85
2.61
88
(8.36, 9.35)
4th
7.70
3.43
63
(7.11, 8.29)
5th
10.12
2.15 200
(9.79, 10.45)
New
9.56
2.09 110
3rd
9.56
0.23 110
(9.12, 10.01)
No Garden
9.29
2.32 196
3rd
8.04
2.84
49
(7.38,8.71)
4th
9.85
1.87
67
(9.28,10.42)
5th
9.60
2.02
80
(9.08, 10.12)
3rd Grade
9.29
2.32 196
No Garden
8.04
2.84
49
(7.38,8.71)
New Garden
9.56
2.61 110
(9.12, 10.01)
Well-established Garden
8.85
2.09
88
(8.36,9.35)
Group Results
Mean Diff
df
p-value Eta
95% CI
Well-established
F =27.6
2, 650 <0.001 0.08
3rd-4th
1.15
0.01
(0.21, 2.09)
3rd-5th
-1.26
<0.001
(-1.99, -0.53)
4th-5th
-2.42
<0.001
(-3.24, -1.59)
Control
F =9.34
2, 650 <0.001 0.03
3rd-4th
-1.81
<0.001
(-2.88, -0.74)
3rd-5th
-1.56
<0.001
(-2.59, -0.53)
4th-5th
0.25
1.00
(0.74, 2.88)
Grade
F =7.27
2, 650 <0.001 0.02
No Garden-New
-1.52
<0.001
(-2.5, -0.54)
No Garden-Well-established
-0.81
0.17
(-1.83, 0.20)
Well-established – New Garden
-0.71
0.11
(-1.5, 0.10)
Longevity
7.92
2
<0.001 0.02
Grade
17.20
2
<0.001 0.05
Longevity*Grade
16.37
2
<0.001 0.05
Key *S.D.= standard deviation, df=degrees of freedom, CI= confidence interval, Eta=
effect size, SG= School Garden
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The number of students with four or fewer incorrect answers in the knowledge
section were highest in the well-established SG group (56%) as compared to the new
SG group (48%), and the no SG group (41%). The interaction between level of SG and
grade level indicates that students in fifth grade in schools with well-established gardens
had the highest survey results in knowledge. A summary of results for the knowledge
section of the survey are available in Table 13.

Table 13. Knowledge score frequencies for students with well-established, new, and no
gardens from the school gardens as a tool to improve student health outcomes and
increase parent engagement in CCSD study

13
12
11
10

Frequency of Top Nutrition Knowledge Scores
Score
No SG
New SG
8
3%
3
3%
100%
19
7%
10
8%
92%
47
16%
23
19%
85%
45
16%
21
18%
77%
Total
119
41%
57
48%

Well-Est SG
18
5%
41
12%
76
22%
62
18%
197
56%

Attitude
RQ 3: Does SG involvement influence student nutrition attitude?
H0: There is no significant difference in mean student nutrition attitude scores based on
involvement with the SG.
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HA: Students in groups before and after involvement in the SG have significantly
different mean nutrition attitude scores.
A paired sample T-Test was conducted to evaluate whether a statistically
significant difference existed between average nutrition attitude scores before and after
the introduction of a SG program for third grade students at Dondero Elementary
School. All assumptions for a paired sample T-Test were met and results show that
there was not a significant difference in nutrition attitude between the pretest and
posttest, t(92)=-0.24, p=0.81. The results show consistently high attitude scores from
the pretest (M=29.91, SD=6.41, N=93) to the posttest (M=29.73, SD=6.64) with a mean
average increase of 0.18, standard deviation of 7.24, with a 95% confidence interval of 1.31 to 1.67. The researcher failed to reject the null hypothesis. Table 14 below
summarizes attitude results for this paired T-Test.
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Table 14. Paired t-test attitude results for students before and after implementation of a
new school garden program from the school gardens as a tool to improve student health
outcomes and increase parent engagement in CCSD study
Attitude Paired T-Test
Group
Mean
S. D.
N
95% CI
Pre
29.91
6.41
93
Post
29.73
6.64
93
Pre-Post
0.18
7.24
(-1.31, 1.67)
t-Statistic
df
p-value
Eta
-0.24
92
0.81
0.03
Positive Nutrition Attitudes
How much do you like
Level
Fruit
Tasting New Fruit
Veg
Tasting New Veg
Pre
96%
86%
72%
60%
Post
97%
86%
64%
49%
Will you taste a fruit if you
Will you taste a veg if you
Level

don't
know
what it is

looks
strange

never
tasted it

don't
know
what it is

looks
strange

never
tasted it

Pre
72%
68%
100%
60%
54%
72%
Post
100%
100%
83%
100%
72%
82%
Key *S.D.= standard deviation, df=degrees of freedom, CI= confidence interval, Eta=
effect size

RQ 4: Does longevity of SG involvement influence student nutrition attitude?
H0: There is no significant difference in mean student nutrition attitude scores based on
level of involvement with the SG.
HA: Students in different levels of SG involvement have significantly different mean
nutrition attitude scores.

63

A two-way analysis of variance was used to evaluate the differences in nutrition
attitudes among students based on their involvement with SGs (n=657). The
assumption of homogeneity of variances was tested and found tenable using Levene’s
Test, F (6,650)= 1.42 with a p-value of 0.21 providing strong evidence to reject the null
hypothesis for this test that there are no significant differences across variances. The
two-way ANOVA was significant for SG longevity at F(2,650)= 6.34 with a p-value of
less than 0.001 and small effect size of 0.02, and the interaction between SG longevity
and grade at F(2,650)= 7.42 with a p-value < 0.001 and a small effect size of 0.02
based on Cohen's conventions (Cohen, 1988).
The significant interaction between grade level and SG longevity prompted the
use of simple main effects for the analysis. The simple effects of grade within longevity
was significant in the well-established garden groups F(2, 650)= 11.56 with a p-value <
0.001 and small effect size of 0.03. Within the well-established garden group, students
in fifth grade scored significantly higher mean attitude scores (M=28.92, SD=5.51,
N=200) than third (M=26.83, SD=6.01, N=88; p=0.02, (-3.89, 0.28)) and fourth grade
students (M=25.06, SD=5.59, N=63; p<0.00, 95% CI (-5.89, -1.81)).
Simple effects of SG longevity on third grade are also presented as data for this
grade level is common to all levels of SG longevity. Within third grade, students in the
new garden group scored significantly higher mean attitude scores (M=29.83, SD=6.43,
N=110) than third graders in the well-established garden group (M=26.83, SD=6.01,
N=88; p<0.00, 95% CI (-4.74, 0.70)). There were no significant differences in mean
knowledge scores between third graders in the no garden group and either new garden
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or the well-established garden group. Results for the two-way ANOVA analysis for
attitude questions are displayed in Table 15.
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Table 15. Two-way ANOVA test and positive response results for nutrition attitudes in
students with well-established, new, and no gardens from the school gardens as a tool
to improve student health outcomes and increase parent engagement in CCSD study
Attitude Two-Way ANOVA
Group Descriptive Statistics
Mean
S. D.
N
95% CI
Well-established
27.70
5.84 351
3rd
26.83
6.01
88
(25.6, 28.06)
4th
25.06
5.59
63 (23.61, 26.52)
5th
28.92
5.51 200 (28.10, 29.73)
New
29.55
6.43 110
3rd
29.55
6.43 110 (28.44, 30.65)
No Garden
27.83
5.94 196
3rd
27.78
6.35
49 (26.13, 29.43)
4th
28.43
5.65
67 (27.02, 29.84)
5th
27.36
5.96
80 (26.07, 28.65)
3rd Grade
9.29
2.32 196
No Garden
27.78
6.35
49 (26.13, 29.43)
New Garden
29.55
6.44 110 (28.44, 30.65)
Well-established Garden
26.83
6.01
88 (25.60, 28.06)
Group Results
Mean Diff
df p-value Eta
95% CI
Well-established
F =11.56 2, 650 <0.001 0.03
3rd-4th
1.77
0.21
(-0.56, 4.01)
3rd-5th
-2.09
0.02
(-3.89, 0.28)
4th-5th
-3.85
<0.001
(-5.89, -1.81)
Control
F =0.61
2, 650 0.55 0.00
3rd-4th
-0.66
1.00
(-3.31, 1.99)
3rd-5th
0.41
1.00
(-2.15, 2.97)
4th-5th
1.07
1.00
(-1.27, 3.41)
3rd Grade
F =5.39
2, 650 <0.001 0.02
No Garden - New
-1.77
0.24
(-4.19, 0.66)
No Garden - Well-established
0.95
1.00
(-1.57, 3.46)
Well-established - New
-2.72
<0.001
(-4.74, 0.70)
Longevity
6.34
2, 650 <0.001 0.02
Grade
2.46
2, 650 0.09 0.01
Longevity*Grade
7.42
2, 650 <0.001 0.02
Key *S.D.= standard deviation, df=degrees of freedom, CI= confidence interval, Eta=
effect size
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There is significant evidence to reject the null hypothesis and conclude there is a
statistically significant difference in nutrition attitudes based on students' longevity of
garden involvement and it varies by grade level. On average, third grade students in the
new garden group had the highest scores in attitude, as shown in the interaction graph
(Appendix E). Students in the well-established garden group answered most positively
with 95% responding they like tasting fruit either a lot or a little. They answered most
negatively to tasting a vegetable if it looks strange with only 30% responding they would
definitely or probably taste it. There were also no significant differences between
students at schools with well-established gardens and schools with new gardens,
p=0.99 and 95% confidence interval (-1.45, 1.89). Results for the positive response
totals to attitude questions are displayed in Table 16.
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Table 16. Nutrition attitude positive response results in students with well-established,
new, and no gardens from the school gardens as a tool to improve student health
outcomes and increase parent engagement in CCSD study

longevity
Well-Est
New
Control
longevity
Well-Est
New
Control

Positive Nutrition Attitudes
How much do you like
Fruit
Tasting New Fruit
Veg
Tasting New Veg
97%
85%
73%
56%
97%
87%
67%
52%
98%
85%
60%
50%
Will you taste a fruit if you
Will you taste a veg if you
don't
know
what it is

looks
strange

never
tasted it

don't
know
what it is

looks
strange

never
tasted it

65%
80%
73%

38%
54%
53%

73%
78%
83%

73%
64%
48%

31%
53%
40%

57%
66%
62%

Behavior
RQ 5: Does SG involvement influence student nutrition behaviors?
H0: There is no significant difference in mean student nutrition behavior scores based
on involvement with the SG.
HA: Students in groups before and after involvement in the SG have significantly
different mean nutrition behavior scores.
A paired sample T-Test was conducted to evaluate if a difference existed
between average nutrition behavior scores before and after the introduction of a SG
program for third grade students at Dondero Elementary School. All assumptions for a
paired sample T-Test were met and results show there was a significant difference in
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nutrition behaviors between the pretest and the posttest , t(92)= -3.69, p<0.001, and a
medium effect size of 0.41, providing sufficient evidence for the researcher to reject the
null hypothesis. The results show a significant increase in behavior scores from the
pretest (M=-0.16, SD=0.99, N=93) to the posttest (M=0.23, SD=0.90, N=93) with a
mean average increase of 0.38, standard deviation of 1, with a 95% confidence interval
of (-0.59, -0.18). After the first year, 45% of students reported tasting new vegetables
two or more times, an increase of 9%. Table 17 below displays the results for the
behavior paired T-Test and the behaviors reported as occurring two or more times.

Table 17. Paired t-test and positive behavior results for students before and after
implementation of a new garden program from the school gardens as a tool to improve
student health outcomes and increase parent engagement in CCSD study
Group
Pre
Post
Pre-Post

Behavior Paired T-Test
Mean z-score (mean raw score)
S. D.
-0.16 (12.9)
0.99
0.23 (14.2)
0.90
-0.38
1.00

N
93
93

95% CI

(-0.59, -0.18)

t-Statistic
df
p-value
Eta
-3.69
92
<0.001
0.41
Positive Nutrition Behaviors
Since school started, how many times have you eaten
Rank Overall Health
Level
New Fruit
New Vegetable
Quite Healthy or Very Healthy
2 or
Pre
69%
36%
79%
More
Times
Post
69%
45%
85%
In the last 7 days, how many times did you have these 4 or more times?
Level
Fruit
Green Salad Carrots
Veg
Soda Sweet Drink
Water
Pre
56%
17%
26%
32%
26%
24%
82%
Post
54%
18%
37%
38%
18%
29%
87%
Key *S.D.= standard deviation, df=degrees of freedom, CI= confidence interval, Eta=
effect size.
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RQ 6: Does the longevity of SG program implementation influence student nutrition
behaviors?
H0: There is no significant difference in mean student nutrition behavior based on
involvement with the SG.
HA: Students in different levels of SG involvement have significantly different mean
nutrition behavior scores
The assumption of homogeneity of variances was tested and found tenable using
Levene’s test of Homogeneity of Variances, B (6,650)= 0.37 with a p-value of 0.89
providing strong evidence to reject the null hypothesis for this test. The two-way ANOVA
for nutrition behaviors did not produce significant results. The researcher failed to reject
the null hypothesis. On average, students in fifth grade in the well-established garden
programs had the highest results in behavior scores from the survey, as shown in the
interaction graph (Appendix E). Survey results show the 89% of students in the new
garden group and 85% of students in the well-established garden group would rate their
general diets as quite healthy or very healthy. Students in all groups reported having
fruit and water most often in the last 7 days and having sugar sweetened beverages
least often. Table 18 below displays the results for the behavior two-way ANOVA and
the behaviors reported as occurring two or more times.

70

Table 18. Average behavior results for students by grade and with well-established,
new, and no gardens from the school gardens as a tool to improve student health
outcomes and increase parent engagement in CCSD study
Behavior Two-Way ANOVA
Group Descriptive Statistics Mean z-score (Raw) S. D. (Raw) N 95% CI (Raw)
Well-established
-0.00003 (12.32)
3.4
351 (11.81, 12.62)
New
-0.00003 (12.45)
3.66
110 (11.81, 13.10)
No Garden
-0.00003 (11.09)
3.48
196 (11.57, 11.56)
3rd
-0.03 (11.57)
3.59
247 (11.12, 12.03)
4th
-0.15 (12.20)
3.54
130 (11.61, 12.80)
5th
-0.04 (11.59)
3.43
280 (11.15, 12.04)
Group Results
Mean Diff
df
Sig
Eta
95% CI
Longevity
F=8.10
2, 650 <0.001 0.02
No Garden - New
1.39
<0.001
(-1.78, -0.51)
No Garden -Well-established
-1.15
<0.001
(-2.19, -0.57)
Well-established - New
-0.24
0.54
(-0.99, 0.53)
Grade
F =11.56
2, 650
0.00
0.03
3rd-4th
-0.63
0.10
(-1.38, 0.12)
3rd-5th
-0.02
0.95
(-0.66, 0.62)
4th-5th
0.61
0.11
(-0.13, 1.35)
Level
0.22
2, 650
0.80
0.00
Grade
2.23
2, 650
0.11
0.01
Level*Grade
2.22
2, 650
0.11
0.01
Positive Nutrition Behaviors
Since school started, how many times have you eaten
Rank Overall Health
Longevity
New Fruit
New Vegetable
Quite Healthy or Very Healthy
2
or
Well-Est
65%
54%
85%
More
New
69%
45%
89%
Times
Control
61%
39%
80%
In the last 7 days, how many times did you have these 4 or more times?
Longevity Fruit Green Salad Carrots
Veg
Soda Sweet Drink Water
Well-Est
46%
23%
26%
28%
32%
17%
83%
New
55%
19%
38%
41%
30%
10%
91%
Control
49%
25%
29%
27%
27%
9%
78%
Key *S.D.= standard deviation, N=Number of students
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Physical Activity
RQ 7: Does SG involvement influence student physical activity behaviors?
H0: There is no significant difference in mean student level of physical activity based on
involvement with the SG.
HA: Students in groups before and after involvement in the SG have significantly
different mean physical activity scores.
The paired T-Test for physical activity behaviors did not produce significant
results. The researcher failed to reject the null hypothesis. Table 19 below displays the
average physical activity results for each group.
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Table 19. Paired t-test physical activity results for students before and after
implementation of a new garden program from the school gardens as a tool to improve
student health outcomes and increase parent engagement in CCSD study
Group
Pre
Post
Pre-Post

Physical Activity Paired T-Test
Mean
S. D.
13.77
4.69
14.94
4.50
-1.16
5.86

N
93
93

95% CI

(-2.37, -0.05)

t-Statistic
-1.91

df
p-value
Eta
92
0.06
0.25
Positive PA Attitudes
What did you normally do at Lunch Recess?
Level
Sat
Stood
Ran a little Ran quite a bit Ran & Played Hard
Pre
17%
10%
9%
8%
43%
Post
12%
13%
5%
12%
50%
Did you exercise for at least 10 min for at least 3 days
Level
for 60 minutes
Moderate to Vigorous
Light to Moderate
Pre
56%
59%
47%
Post
67%
60%
38%
Key *S.D.= standard deviation, df=degrees of freedom, CI= confidence interval,
N=number of students, Eta= effect size

RQ 8: Does the longevity of SG program implementation influence student physical
activity behaviors?
H0: There is no significant difference in mean student level of physical activity based on
involvement with the SG.
HA: Students in different levels of SG involvement have significantly different mean
physical activity scores
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A two-way analysis of variance was conducted to evaluate if there was a
significant difference in physical activity behaviors among students based on SG
longevity (n=650). The assumption of homogeneity of variances was tested and found
tenable using Levene’s test of Homogeneity of Variances, B (6,650)= 1.42 with a pvalue of 0.20 providing strong evidence to reject the null hypothesis for this test. The
two-way ANOVA was significant for the interaction between level and grade at
F(2,650)= 3.48 with a p-value of 0.03 and small effect size of 0.01. The significant
interaction between grade level and SG longevity prompted the use of simple main
effects for the analysis. The simple effects of grade within longevity was significant in
the well-established garden groups F(2, 650)= 3.66 with a p-value of 0.03 and small
effect size of 0.01. Within the well-established garden group, students in third grade
scored significantly higher mean physical activity scores (M=15.27, SD=3.4, N=88) than
those in fifth grade (M=13.91, SD=4.33, N=200; p=0.03, (12.79, 14.85)). There is
significant evidence to reject the null hypothesis and conclude there is a statistically
significant difference in physical activity levels based on students' longevity of garden
involvement and it varies by grade level. Table 20 below displays the significant twoway ANOVA results.
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Table 20. Two-way ANOVA test physical activity results for students with wellestablished, new, and no gardens from the school gardens as a tool to improve student
health outcomes and increase parent engagement in CCSD study
Physical Activity Two-Way ANOVA
Group Descriptive Statistics
Mean
S. D.
N
95% CI
Well-established
14.34
4.13
351 (13.85, 14.83)
3rd
15.27
3.40
88 (14.40, 16.14)
4th
13.83
4.25
63 (12.80, 14.85)
5th
13.91
4.33
200 (13.33, 14.49)
New
14.65
4.55
110 (13.88, 15.43)
3rd
14.65
4.55
110 (13.88, 15.43)
No Garden
14.17
4.03
196 (13.58, 14.77)
3rd
13.61
4.31
49 (12.45, 14.78)
4th
14.33
3.95
67 (13.33, 15.33)
5th
14.58
3.93
80 (13.66, 15.49)
Third
14.17
4.03
196 (13.58, 14.77)
No Garden
13.61
4.31
49 (12.45, 14.78)
New Garden
14.65
4.55
110 (13.88, 15.43)
Well-established Garden
15.27
3.40
88 (14.40, 16.14)
Group Results
Mean Diff
df
p-value Eta
95% CI
Well-established
F =3.66
2, 650
0.03
0.01
3rd-4th
1.45
0.11
(14.40, 16.14)
3rd-5th
1.36
0.03
(12.79, 14.85)
4th-5th
-0.09
1.00
(13.33, 14.49)
Control
F =0.83
2, 650
0.44
0.00
3rd-4th
-0.72
1.00
(-2.59, 1.16)
3rd-5th
-0.96
0.61
(-2.77, 0.85)
4th-5th
-0.25
1.00
(-1.9, 1.41)
Third Grade
F =2.51
2, 650
0.08
0.01
No Garden-New
-1.04
0.44
(-2.5, -0.54)
No Garden-Well-established
-1.67
0.08
(-1.83, 0.20)
Well-established - New
0.62
0.89
(-1.5, 0.10)
Longevity
0.15
2
0.86
0.00
Grade
0.25
2
0.78
0.00
Longevity*Grade
3.48
2
0.03
0.01
Key *S.D.= standard deviation, N=Number of students, df=degrees of freedom, Eta=
effect size
75

On average, third grade students in the well-established garden group had the
highest scores in physical activity, as shown in the interaction graph (Appendix E).
Table 21 below displays the average physical activity results for each group and grade
level.

Table 21. Physical activity results for students with well-established, new, and no
gardens from the school gardens as a tool to improve student health outcomes and
increase parent engagement in CCSD study

longevity
Well-Est
New
Control
longevity
Well-Est
New
Control

Positive PA Responses
What did you normally do at Lunch Recess?
Ran quite a
Ran & Played
Sat
Stood
Ran a little
bit
Hard
15%
18%
18%
15%
34%
11%
14%
7%
12%
57%
11%
16%
13%
8%
52%
Did you exercise for at least 3 days?
for 60 minutes
Moderate to Vigorous (10min) Light to Moderate
82%
78%
64%
80%
87%
66%
77%
74%
58%

Garden Attitudes
RQ 9: Does the longevity of SG program implementation influence student attitudes
towards the garden?
H0: There is no significant difference in any student attitudes towards the garden based
on longevity of involvement with the SG.
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HA: Students in different levels of SG involvement have significantly different attitudes
toward the SG
The Chi-square test was used to assess group differences in attitude towards the
garden between the well-established SG and the new SG. The analysis did produce
significant results, providing evidence for the researcher to reject the null hypothesis.
Results in Table 22 show the total for each response to what emotions are evoked by
participating in the garden by the students with well-established gardens (n=351) and
students after the first year with their new garden (n=110). Results from the Chi-Square
analysis show students in the well-established garden were significantly different in their
attitudes in feeling smart, active, and responsible from students in the new garden. Over
80% of students in both groups responded that the garden makes them feel happy, with
86% in the well-established group and 82% in the new garden group. The percentage of
students responding that participating in the garden makes them feel smart (75%),
active (83%), responsible (78%), and relaxed (79%) was higher in the well-established
garden group. Students that believe the garden does not make them feel uncomfortable
(75%) and dirty (62%) was also higher in the well-established garden group.
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Table 22. Student attitudes towards the garden by level of garden implementation from
the school gardens as a tool to improve student health outcomes and increase parent
engagement in CCSD study
Garden Attitudes
Emotion

Answer

New (%)

Well-Est. (%)

p-value

Happy

Yes

82

86

0.25

Uncomfortable

No

66

75

0.15

Smart

Yes

55

75

<0.001

Active

Yes

72

83

0.01

Responsible

Yes

68

78

0.04

Dirty

No

54

62

0.14

Relaxed

Yes

72

79

0.09

Tired

No

67

66

0.79

Study #2 Educator and Parent Interviews
Educators
What role do SGs play in parent engagement strategies as perceived by educators?
Interviews were completed with eight educators that are leading their garden
program or are heavily involved in their SGs from seven different schools. The
interviews were analyzed and coded resulting in seven main themes and 47 total codes,
with a summary displayed in Table 23. The most commonly discussed theme related to
garden access and the most commonly discussed code was garden events in the
garden access theme.
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Table 23. Summary of thematic analysis on educator perspectives of school gardens as
engagement strategies from the school gardens as a tool to improve student health
outcomes and increase parent engagement in CCSD study
Educator Perspective Thematic Analysis Overview
Total Open Codes
47
Number of Interviews to
Reach Saturation
Total Themes
8
Themes
Open
N
Most Popular Open Code
1. School Wide Roles
2. Teacher Roles and Engagement
3. Garden Event Communications
4. Partner Org Roles
5. Parental Roles
6. Barriers
7. Garden Access
Key * N=frequency of codes identified

9
4
5
7
7
4
11

77
48
18
108
50
19
155

Garden Team
Established Curriculum
Social Media/Flyers
Partner Org Responsibilities
Parent Reach
Discomfort
Garden Events

9
N
16
21
4
46
17
7
46

School Wide Roles, Teacher Roles and Engagement, Garden Event Communication
“School Wide Roles” is an emergent theme from the educator interviews; it
relates to how SGs are run at the organizational level. This theme was comprised of
nine different codes, all discussed a total of 77 times. This theme describes
requirements by CCSD leadership, institutional policies, garden program structure,
types of SG events, and the school’s methods to engage parents. The components
discussed most often by educators were about the organizational support of having a
“garden team” to plan goals and expectations to structure the garden program,
communicate with partners, and coordinate events. Topics regarded as important by
interviewees regarded how administration involvement directs school staff in using the
SG, as well the school district steers the implementation of programming and curriculum
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around the SG without consistency. The administration’s goals and vision of the garden
drive the reach and type of program implemented in each school (“administration
steering”), while the district directs overall requirements and permissions (“district
steering”). One teacher describes their frustration with ever-shifting requirements,
“There is also navigating district policy, every year there is something different that
teachers are required to do.”
Another code was Sb287, which was a Nevada senate bill introduced in the 79th
session that instilled state-wide policy requiring background checks for all school
volunteers working with students in an unsupervised activity at least four times a month.
Parents commonly reported that prior to the SG program, they were coming in to help
teachers on a biweekly basis by separating students in need to read or practice reading
skills with them. These parents now have to find transportation to the fingerprinting
location and pay to get a background check before returning to help students again.
Educators discussed how they were frustrated with the bill because it hindered the
school’s ability to engage parents as explained by one teacher,
“Parental engagement was very good but since they made the new law where
parents can’t come to the school as much without being background checked it
has decreased. The new law has hindered parental engagement. Every Friday
there are about 3-4 different parents helping with the garden. Before the law,
there were about 8-10 parents every Friday involved.”
The school level policies are based around the goals for the garden (“garden
expectations”). Many agreed that part of the reason to start the SG was to bring parents
into the school (“justification of use”), as explained by one teacher, “One of the reasons
80

the garden was created was to promote parental engagement.” The SG provides many
innovative and unique opportunities for parents to get more involved in the school as
one teacher explains, “The garden is a nice place where parents and families can come
and share their time (this is what the teachers want and wish they could do more often
with parents).” Another teacher describes how their school accomplished coordinating
with other school programs (“school programs and events”) to benefit both the SG and
the parents, “Parents that are part of the Family Learning Program help maintain the
hydroponic unit:” Other methods (“engagement opportunities”) identified were in helping
set up famer’s markets, donating household items for garden related crafts, learning
chef demonstrations, holding events for parents to see what the students have achieved
in the SG, inviting parents to come teach lessons in their own areas of expertise, and
inviting parents to join the garden team meetings (“garden characteristics”). Table 24
below displays results for all the open codes, definitions, frequencies, and selective
code examples within the school wide roles theme.
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Table 24. Open and selective codes with frequencies and definitions within the school
wide roles theme from qualitative educator interviews in the school gardens as a tool to
improve student health outcomes and increase parent engagement in CCSD study
Theme: School Wide Roles, n=77
Code
Definition
N
Administration
School leadership directing how garden is implemented at
15
steering
school and teachers use the school
Teachers pick and choose some of the lessons and supplement it with their own lesson
plans. This is dependent on the structure that the administration puts in place
School district leadership directing how garden is
District steering
4
implemented at school and teachers use the school
There is also navigating district policy- every year there is something different that
teachers are required to do.
Justification of use
Reasons the garden is important for the CCSD
5
One of the reasons the garden was created to promote parental engagement
School programs &
Specialized opportunities/activities offered to students
6
events
meeting established criteria, non sgo related
GATE program goes to garden a lot, almost every Tuesday the farmer is here.
Group of teachers, admin, or staff that meet monthly to run
Garden team
16
the garden at each school
They also work with Green Our Planet regularly. Their garden team, which includes
some staff members meet once a month
Policy limiting parent volunteer access due to intimidation in
6
immigrant harassment
The new volunteer policy makes it hard for parents because they can only come 4
times per month.
Engagement
Schools showing a desire for or searching for ways to
14
opportunities
engage parents
Parents part of the Family Learning Program helps maintain the hydroponic unit.
Sb287

Garden characteristics Activities and components of school garden

6

Academic night is set up in a way that parents can go see the SG, which gives them
the opportunity to see what the kids are doing with the garden, trying to do it monthly.
Garden expectations

Expectations from the school or teachers on what should
happen in the garden

5

The garden is a nice place where parent and family can come and share their time (
this is what the teachers want and wish they could do more often with parents)
Key * N=frequency of codes identified
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“Teacher Roles and Engagement” is another theme related to SG programming,
and it relates to the SG curriculum at the organizational level. This theme is comprised
of four different codes, all discussed a total of 48 times. This theme describes the
benefits of having a curriculum, how teachers adapt the curriculum, and how the
teachers are engaged with the SG. The code most often discussed by educators in this
theme was “established curriculum”; educators discussed how the curriculum proved to
be one of the most useful resources in implementing the SG program. Teachers
discussed how use of a provided curriculum, developed by CCSD teachers with the
help of a partner organization, makes it easier to involve students in the garden
because it aligns to local, state, and national learning standards. It also sets up specific
engagement opportunities for students in each grade level by assigning them thematic
roles and responsibilities of garden maintenance based on their science curriculum. In
addition to the curriculum benefits being described as supportive and easily applicable,
teachers were satisfied with its adaptability and often cited modifying lessons and using
pieces to fit their needs (“teacher adaptations”). One teacher explains, “Most teachers
have adapted the curriculum, they pick certain parts of it and add it to their own lessons
plans. Only a few teachers use the Green Our Planet curriculum in its entirety.”
Beyond adapting lessons, teachers were also molding the garden program to fit
the different types of student groups they were instructing (“group type dependent
curriculum”). One teacher explains how the garden environment, with or without the
curriculum, benefits different student populations,
“Preschool students go to the garden on a regular basis to observe and play. The
garden is used differently for different classes, for example, students in the
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autism class go there for their reading and journaling every other day. The way
the garden is utilized is dependent on the teacher and every school varies mostly
because of administration.”
According to teachers, this standard curriculum provides program structure and along
with the available teacher trainings to help staff understand how to apply the curriculum,
makes it easier to engage more teachers to use the program. Teacher engagement is
often guided by self-motivated enthusiasm for a SG program, but as teachers have
explained, is largely driven by administration beliefs and interest. Reach and
implementation varies by school and methods to engage less involved teachers have
been identified as message boards and emails (“teacher engagement”). One teacher
explains the significance of teacher engagement in this quote, “Emails are used as a
way of keeping teachers updated and informed about the garden events. Doing this
allows teachers to share information with students and their parents.” Table 25 below
displays results for all the open codes, definitions, frequencies, and selective code
examples within the teacher roles and engagement theme.
The theme, “Garden Event Communications,” explores the most impactful ways
to communicate upcoming SG events and volunteer opportunities to parents. The most
commonly identified codes were “Social media” and “flyers”, demonstrating that both
methods provided parents with easy access to all the SG information and updates.
”Phone calls” were mentioned, but educators perceived the robocalls as having mixed
results in bringing in more parents. Bilingual flyers are often sent home and have also
been successful in reaching out to parents. School message boards specific for garden
updates are well utilized by many schools. Unique ideas were in students wearing
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buttons home to remind parents of events to take place that evening (“other
communication”). The agreed upon most successful method providing the highest return
in engaging parents was in direct contact through interpersonal connections (“teacher
parent outreach”), both informally from students to parents and from teaches to parents
during morning drop offs or afternoon pickups. because it is informal. One teacher
further details her success with communicating updates to a select few parents as most
helpful because those parents will personally spread the word to others, “Talk to parents
that have high attendance in these events, they pass on the information to other
parents.” Table 25 below displays results for all the open codes, definitions,
frequencies, and selective code example within the garden event communications
theme.
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Table 25. Open and selective codes with frequencies and definitions within the teacher
roles and engagement and garden event communication themes from qualitative
educator interviews in the school gardens as a tool to improve student health outcomes
and increase parent engagement in CCSD study
Theme: Teacher Roles and Engagement, n=48
Code
Definition
N
Established curriculum Predetermined garden related lessons for teachers
21
They have the green our planet curriculum which aligns with common core standards.
Teacher adaptions
Modifying established curriculum to suit their needs
9
Most teachers have adapted the curriculum, they pick certain parts of it & add it to the
lessons plans. Only a few teachers use the Green Our Planet curriculum in its entirety
Group type dependent
Setting lessons or events based on age and type of student 11
curriculum
Students in the autism class go for reading & journaling…the way the garden is utilized
is dependent on the teacher and every school varies mostly because of administration
Teacher engagement Methods to gain more staff to use the garden
7
Emails are used as a way of keeping teachers updated and informed about the garden
events. Doing this allows teachers to share information with students and their parents
Theme: Garden Event Communications, n=18
Code
Definition
N
Teacher parent
Garden events communicated informally from teacher to
3
Outreach
parent or parent to parent
-Word of mouth- parents are informed when they drop their kids in the morningCommunication to teachers is done informally
Garden events communicated through an internet platform
Social media
4
from emails to website updates
Fliers, Facebook posts, stickers the kids wear home the day of the event as a reminder
Garden events communicated through an automated call
3
platform
Send out Robocall about farmers market, yet many parents have not made the effort to
come see the farmers marketGarden events communicated through paper hung up
Flyers
4
throughout the school, on message boards or individually
Everything is posted on their Facebook and website; parents are able to easily access
it. They also send out flyers.
Garden events communicated through other platforms such
Other communication
4
as mass texts or newsletters
Phone call

The staff is very involved, we communicate through basic messaging system, which is
the school’s email program. Also, the message board.
Key * N=frequency of codes identified
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Partner Organization Roles
“Partner Organization Roles” was the second most commonly discussed theme
from the educator interviews and it relates to the importance of having a school garden
partner for a successful SG program and SG events. This theme is comprised of seven
different codes. The code discussed most often was “Partner Organization
Responsibilities,” which relate to the benefits, shared responsibilities, and ways in which
partner organizations provide support to further develop the SG programs. Partner
responsibilities usually include coordinating grant and sponsorship funding, organizing
garden team meetings, planning and logistical support for school events, supplying
farmers for garden maintenance, as well as providing guidance and teacher trainings.
One teacher explained the role of their partner organization, Green Our Planet, in the
quote,
“One solid partner helps with maintenance; they pay for the farmer to come to the
school. They also help with funding to build new gardens. Having the help of a
partner is vital, without their help they will not be able to succeed in paying their
farmer or maintaining their gardens. A Green Our Planet representative attends
the garden team meeting, they create an agenda, ensure that they are meeting
their timeline and their goals. They also have a farmer through Green Our Planet,
and they help with the chef demos, they send a chef to the school about three
times a year”
The “support” code refers to partner organizations aiding in success of the garden by
providing a supportive role. It was clear that the partner organization is heavily relied
upon, as one educator explains in the following quote,
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“[The support of a partner organization] is very important because they are the
experts and help when we are having trouble. They have seen how a lot of
gardens run and they are able to give us advice on different ways to use the
garden with students.”
In addition to guidance, working to provide teacher trainings was cited as an
important way that partner organizations help the school, especially with novice
teachers feeling nervous to bring students into this new environment. Attaining funding
has been seen as a source of stress among many teachers, so it was often mentioned
as a benefit of how partner organizations help support the SG program. However,
providing a farmer to perform regular SG maintenance to ensure a fruitful garden and
teach specific lessons to the students on a rotating schedule was the most common
shared answer by all teachers (“farmer responsibilities”), in regard to support from the
partner organizations. Teachers all discuss how the partner organization usually finds a
chef for the chef demonstration (“chef demos”), who can be responsible for lessons for
grade levels, specific student groups, and often parent attendees as well. One teacher
joyously explains the involvement of their chef,
“We currently have a volunteer come in from WT Cafe to teach our garden club
students about food safety and preparation. She taught them how to make dill
pickles using dill from our garden. She also helps coordinate the preparation of
our harvest into meals the students can eat.”
In addition to chefs and farmers, partner organizations also help coordinate
“nonparental volunteers” from the business community for student lessons on various
industries and the art community for school beautification projects. From many of these
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business volunteers, the partner organization can help form a sponsorship partner to
provide financial backing for certain schools and the partner organization can relieve
some of the burden on teachers by helping to maintain this relationship (“school partner
relationship”). The planning and coordination of all of these events and in involving more
partners create opportunities for parents to become more involved in the school
(“benefits”). All interviewed teachers agreed this was a helpful characteristic of partner
organizations. Those with well-established gardens have stated that their needs from
these partnerships change over time, but are still necessary as explained by one
teacher, “The school garden’s need of Green Our Planet to help with the garden will
never diminish, but it will change over time.” Table 26 below displays results for all the
open codes, definitions, frequencies, and selective code example within the partner
organization roles theme.
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Table 26. Open and selective codes with frequencies and definitions within the partner
organization roles theme from qualitative educator interviews in the school gardens as a
tool to improve student health outcomes and increase parent engagement in CCSD
study
Code

Theme: Partner Organization Roles, n=108
Definition

N

Partner Org
Specific tasks a garden partner organization or sponsor (ex.
Responsibilities Green Our Planet) does to support schools

46

One solid partner helps with maintenance, they pay for the farmer to come to the
school. They also help with funding to build new gardens
Farmer
Garden maintenance, teaching lessons to students,
Responsibilities

18

The farmer teaches the students about the garden, and also is the main person that
helps the students with planting and harvesting produce from our garden.
Guest chef attending school to demonstrate potential recipes
Chef Demos
based on garden harvest with students, staff, or parents &
12
allowing tasters
We currently have a volunteer come in from WT Cafe teach garden club students about
food safety & preparation. She taught them how to make dill pickles using dill from our
SG. She helps coordinate the preparation of our harvest into meals the students can
eat.
Teachers describing the help of partner organization in providing
Support
aid in program infrastructure or volunteer engagement for
9
success of the garden
Having the help of a partner is vital, without their help they will not be able to succeed
in paying their farmer or maintaining their gardens
Nonparental
Volunteers who come to garden events, sometimes teaching
15
Volunteer
industry lessons to students from the business or art community
The mayor attended the ribbon cutting event of their first garden about 6 years ago.
School Partner Level of engagement with partner organization and role in
11
Relationship
support
The school garden’s need of Green Our Planet to help with the garden will never
diminish, but it will change over time.
Benefits
Reasons that make parent engagement helpful
3
Parents and some partners helped build two gardens in the courtyard during a Build
Day. They're very dedicated and helpful.
Key * N=frequency of codes identified
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Garden Access
The “Garden Access” theme was the most commonly discussed (n=130) and
encompasses opportunities for students to connect to the garden and how their families
engage with the SG. This theme is comprised of six different codes, with the most
common codes relating to various garden events that provide SG access to parents and
students. Four codes in this theme more directly answer the research question
regarding student connection and those results will be presented under the next
research question. The majority of discussed events to get involved in SG activities had
to do with the recurring student led farmer’s markets both on and off campus. These
“garden events” vary in frequency from occurring weekly in some schools to up to five
times a year in others. Educators agreed they have usually been successful in bringing
parents to volunteer as well as to purchase SG harvests, which helps raise funds, with
the annual student led community Zappos Farmer’s Market being the most successful in
fundraising. One teacher explains how students are leading the effort for these events,
“Fifth grade students take responsibility of the farmers market, they harvest
plants, sell the food to the parents, they are in charge of the cash box, and the
presentation of the food. They also set up and break down the tables for the
market.”
Another teacher explains how parents participate in their weekly farmers markets,
“Once a week before school we hold farmer's markets; parents are very involved
with the farmers markets. They help with harvesting. They also help the fifth
graders, because it is part of their curriculum, to actually hold a farmer’s market.”
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Following farmer’s markets, harvest parties, garden clean ups, and garden build
days were the next most popularly attended and most commonly held events among all
the interviewed schools. The build days and clean ups often include art installations and
garden expansions, and both are often referred to as school beautification. One teacher
explains how these events engage parents and students,
“We had the Earth day project; parents helped build a garden in the courtyard
and also helped paint benches. This was a two week project that helped to
transform the courtyard of the school… Parents give positive feedback about the
beautification of the school. The beautification of the courtyard has increased
engagement.”
While not all events at the school are focused specifically on garden activities,
educators have found success in including a garden component in “school wide events,”
meaning those instituted annual events such as open house. One example of this was
expanding a semesterly Academic Night to add a wellness focus as explained by one
teacher,
“In March we hosted the ‘Health Academic Night’, which focuses on the garden
with Chef demos and Yoga in the garden during the regular Academic night. This
is set up in a way that parents can go see the garden, which gives them the
opportunity to see what the kids are doing with the garden.”
The events held for parents and students are a great way to provide opportunities to
connect with the garden, especially because “scheduling” time for the garden for so
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many classes can limit formal access for the students during school. This has been
mentioned by many teachers, particularly in getting student lessons with the farmer,
“We also have a farmer who comes each week to tend to our garden. While he is
here, he teaches a lesson to one class. By the end of the year each class has
had a lesson with the farmer.”
One teacher explains how implementation and “garden reach” of the program takes
time, making scheduling a slowly growing endeavor, “It takes a couple years to
establish the practice of teachers going regularly, for the first couple of years they go
when they have spare time or for specific projects.” To balance this, opportunities, like
the before or after SG clubs, are developed to increase access for students with special
interests in the SG. These student garden organizations (SGO) have become so
popular that schools (“SGO characteristics”) have had to enact capacity limits and
application processes,
“This school has a garden club. We had 70 students last year and it was a lot to
handle, so this year we put a limit of 30 students but ended up with a total of 45
students. Third, fourth and fifth graders are involved.”
From this pool of students, some schools have created leadership positions for the
students in garden club, where the more experienced gardeners will mentor their
classmates (“mentorships”). This is explained in the quote,
“Current plan to overcome this [scheduling] challenge is for the farmer to build a
close relationship with the garden club. Garden Club Students are then the
ambassadors of the garden knowledge for when their class goes out to the
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garden. This has worked really well for Crestwood Elementary. They have
students in various classes who are knowledgeable about how to take care of the
garden.”
Parents are often invited and encouraged to volunteer to help run the activities, or to
participate with their students and learn about gardening. Table 27 below displays
results for all the open codes, definitions, frequencies, and selective code examples
within the garden access theme.
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Table 27. Open and selective codes with frequencies and definitions within the garden
access theme from qualitative educator interviews in the school gardens as a tool to
improve student health outcomes and increase parent engagement in CCSD study
Code

Theme: Garden Access, n=130
Description

Events held specific to the school garden such as Farmer's Markets,
harvest parties, garden clean up, garden party, garden build days,
Garden Events
yoga, beautifying (enhancing the beauty of a school by painting,
weeding, etc.) & direct harvest allocation

N
46

We had the Earth day project; parents helped build a garden in the courtyard and also
helped paint benches. This was a two week project that helped to transform the courtyard
of the school… Parents give positive feedback about the beautification of the school. The
beautification of the courtyard has increased engagement.
Events held at the school that include a garden component such as
family nights, open house, theme nights, science nights, academic
5
nights, and others
In March we hosted the “Health Academic night” which focuses on the SG with Chef
demos & Yoga in the garden during the regular Academic night. This is set up in a way
that parents can go see the garden, which gives them the opportunity to see what the kids
are doing with the garden.
Garden reach Access to garden related lessons
7
School Wide
Events

Each teacher has access to the curriculum. Most teachers have adapted the curriculum;
they pick certain parts of it and add it to the lessons plans.
Scheduling

Establishing a school wide calendar allowing garden and/or farmer
access to every class

42

It takes a couple years to establish the practice of teachers going regularly, for the first
couple of years they go when they have spare time or for specific projects
SGO
Club before or after school for students to work in the garden
29
characteristics sometimes with a farmer or parent volunteers
This school has a garden club (70 students last year, this year put a limit of 30 students
but ended up 45 students) - 3rd, 4th and 5th graders are involved
Mentorships
Students gaining expertise & relaying this information to their class
1
Students are the ambassadors of the garden knowledge when their class goes out to the
garden. This has worked really well for Crestwood Elementary. They have students who
are knowledgeable about how to take care of the garden
Key * N=frequency of codes identified
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Parent Relationships
The “parental roles” theme is comprised of seven codes related to parental
involvement in supporting the SG program. The most common code, “parent reach,”
quantifies parent participation and parent responsibilities related to the SG. One agreed
upon method to bring parents into the school by all teachers interviewed was to have
parents work with students during garden club meetings, captured as the “parent sgo
engagement” code. One teacher describes how the level of parent involvement varies,
“The parents come out with the garden club. Some parents will just watch and enjoy
their child’s excitement, while others help pick the food or supervise the kids.” Some
schools specifically schedule SGO meeting times purposefully to provide parents the
opportunity to get involved in the SG with their kids,
"Garden Club students meet once a week with four other teachers from the
school and a farmer. Students in the club maintain the garden. They plant,
harvest, and take care of the garden. The idea with that is for parents to come
and work with kids during that time and to allow teachers more flexibility during
garden lessons and less maintenance responsibility."
When participating, schools offer a number of different tasks for “parent
responsibilities” to take on that range from chaperoning, performing garden
maintenance, helping manage farmer’s markets, or making arts and crafts with the
students, to teaching gardening lessons and hosting chef demonstrations. Some
schools have started their own “parent garden organizations” (PGO) to learn about
gardening and get involved in the garden more regularly. Schools have described their
PGO comprising of primarily Spanish-speaking parents that found joy in connecting with
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other parents in this space to volunteer at the school (regularly maintaining the garden,
painting murals, and helping with other garden related tasks), while practicing their
English together. One school explains their PGO, “Some parents are very willing to help
and contribute to the garden; some donate their time, while others donate items needed
for the garden, like seeds” and another school’s PGO that focuses on the student
experience, “The school has a parent group which seeks ways to beautify the garden
and help their kids during the garden club. They are very dedicated and helpful.”
Often parents are getting involved as a way to bond with their children while
enjoying the relaxing environment (“bonding”). One teacher explains how often she
sees parents come into the school just to experience the garden, “Parents are very
interested, they love seeing the garden. After school, you see parents with their children
walking to the garden, talking and discussing about the garden.” Educators state often
receiving positive “parent feedback” about the garden program, for example, “They have
asked for a bigger garden, our current garden is very small. They want more garden
and more access and grow things that they can learn how to cook with.” These are skills
they can keep growing outside of the school with their students as well (“student led
changes”). Parents are expanding practices they learn at garden club into their lifestyle
as well as one teacher explains, “Some [parents] are even starting small gardens in
their homes after hearing their children's excitement and engagement with our school
garden.” Table 28 below displays results for all the open codes, definitions, frequencies,
and selective code example within the parental roles theme.
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Table 28. Open and selective codes with frequencies and definitions within the parental
roles theme from qualitative educator interviews in the school gardens as a tool to
improve student health outcomes and increase parent engagement in CCSD study
Theme: Parental Roles, n=50
Code

Definition

N

Parent sgo
engagement

Parents working with students in garden during SGO times

7

"Garden Club students meet once a week with 4 other teachers from the school and a
farmer. Students in the club maintain the garden. They plant, harvest, and take care of
the garden. The idea with that is for parents to come and work with kids during that time
and to allow teachers more flexibility during garden lessons and less maintenance"
Bonding

Parents spending time with students in the garden on their own
time

6

Parent are very interested, they love seeing the garden -After school, you see parents
with their children walking to the garden, talking and discussing about the garden.
Parent feedback

Comments made regarding the garden from parents

4

They have asked for a bigger garden; our current garden is very small. They want more
garden and more access and grow things that they can learn how to cook with.”
Parent
responsibilities

Maintenance, chaperoning, farmers markets, teaching or making
arts & crafts, or other activities parents are able to handle that
8
remove burden from teachers

When they had their farmers market, parents were interested in helping to make arts &
crafts to sell
Student led
changes

Student engagement guiding changes in familial habits in the
home or beyond the school environment

1

Some [parents] are even starting small gardens in their homes after hearing their
children's excitement and engagement with our school garden.
Parent garden
Parents who participate in garden volunteering opportunities or
organization (PGO) events at the schools, including donations

7

Yes, the school has a parent group which seeks ways to beautify the garden and help
their kids during the garden club. They are very dedicated and helpful.
Number of parents that go to the garden and how often they
come to help
Every Friday there are about 3-4 different parents helping with the garden
Key * N=frequency of codes identified
Parent reach
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17

The barriers theme outlines reasons parents have found it difficult to come into
the school as understood by educators, as well as reasons educators have not been
able to engage parents successfully. This theme comprises of four different codes that
were identified 19 times from educator interviews, with the most common ones
describing general limitations and parents feeling discomfort in speaking to school staff.
One teacher explains the different types of barriers (“limitations”) and how the garden is
able to break some of them,
“There are invisible barriers that prevent parents from being involved including
some parents cannot speak English, availability due to work, some parents don’t
feel comfortable coming to the school for various reasons. The garden is a nice
place where parent and family can come and share their time.”
“Language” is mentioned as an issue causing communication difficulties, especially for
less commonly spoken ones that are not English or Spanish. Often “work schedules”
were cited as a possible reason for not having more parent engagement. This is brought
in terms of parents working jobs that are outside of the normal 9am to 5pm working
hours, “Blue collar population of parents, the medium to low socioeconomic status, most
of the parents work late or have jobs where it's harder for them to come out and help
with the garden.” This also applies to asking teachers to stay after school to volunteer
and run SG events, “We are an extended day school meaning we run 45 minutes longer
than other schools. So, it makes it hard to ask teachers to stay longer after school.“
Other reasons for lack of a strong parent engagement culture at the school stem
from “discomfort” in feeling unsafe or unwelcome at the school. This can be based on
poor experiences, but educators mostly cite the recent background check policy scaring
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most families with undocumented members away from volunteering and connecting with
the school community. One teacher explains,
“People want to help but there has to be a system in place that structures that
help. It is difficult for people to help because of the policies that are put in place
by CCSD. There is new policy for anyone that comes to the school to volunteer
to require fingerprinting, [enforcement] usually depends on Administration. This
makes it difficult to bring the community in to help support the garden, but school
tries to invite and involve the community as much as possible.”
Lastly, limitations encompass other communication barriers and programming
difficulties, such as inconsistently held garden team meetings that make parent
involvement challenging. One unique perspective from a teacher described partnerships
from parents in the business community that can become difficult to manage and
maintain. Sometimes this creates unbalanced power struggles from what the teachers
and school want to provide from the SG program versus what the parent and their
sponsoring company want to produce or promote. This is explained further in the quote,
“Schools have to be very strong about the vision that they have for the school
garden so that the people that come in to help cannot deviate from that vision.
The right support is needed, which are people who are behind the vision and
onboard with the vision.”
This was mentioned as a caution for other schools to keep in mind and not a
commonplace issue. Table 29 below displays results for all the open codes, definitions,
frequencies, and selective code example within the barriers theme.
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Table 29. Open and selective codes with frequencies and definitions within the barriers
theme from qualitative educator interviews in the school gardens as a tool to improve
student health outcomes and increase parent engagement in CCSD study
Theme: Barriers, n=19
Code

Definition

N

Limitations

Reasons that make parent engagement difficult

7

Schools have to be very strong about the vision that they have for the school garden so
that the people that come in to help cannot deviate from that vision. The right support is
needed, which are people who are behind the vision and onboard with the vision
Varying levels of fluency in English as a limitation to parent
Language
2
engagement in the school
Some parents cannot speak English
Timings of parent occupations that cause limitations in parent
3
engagement in the school
Most parents work late or have jobs where it's harder to come out & help with the
garden
Parents feeling uncomfortable in engaging with the school
Discomfort
7
administration or staff or other volunteer opportunities
There are invisible barriers that prevent parents from being involved including some
parents cannot speak English, availability due to work, some parents don’t feel
comfortable coming to the school for various reasons. The garden is a nice place where
parent and family can come and share their time
Key * N=frequency of codes identified
Work schedule

What role do SGs play in student to school connectivity as perceived by educators?
The theme “Garden Access” refers to student to school connectivity as perceived
by educators. It is comprised of five codes. Educators all agreed they have seen a high
level of interest among their students in the garden as attributed to engaging lessons
and shown in the way the students discuss the gardens (“student interest”). One
teacher describes how the students are always ready to speak about the garden, “The
students are interested in the garden. They are always willing to passionately talk about
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the garden.” Another teacher shared witnessing their experience students show so
much joy in the SG growth that they have contributed to, “Yes, our students are very
proud of their gardens and what they are growing. They like to show off their hard work.
The students are also extremely excited to be out in the gardens for hands-on lessons.”
This sense of pride students feel (“student pride”) was commonly described by all
the teachers and understood as students feeling ownership in the development of the
SG and shows the strong positive impact that has on their attitude towards school. One
teacher explains the feeling, “The garden has created a strong sense of community;
they feel like it’s their garden so they should keep it clean. Students are very protective
of the garden.” Another teacher elaborated on where their belief in this feeling of
“student connection” and pride to the school stems from,
“I do believe student school-connectedness is enhanced because of our garden.
I can feel the excitement of the children as soon as they step into the garden. It
keeps them engaged…It allows students to connect with a subject, such as
science, in a more hands-on way.”
When asked on whether this connection has strengthened “student attendance,”
especially on days featuring a garden lesson, most teachers could not make a strong
conclusion because it has not been tracked, but believed students were upset to miss
those days. Some teachers felt the SG did cause students to dedicate themselves to
coming to school on garden days,
“Yes, if they know that they are going to the garden that day the kids will not miss
school. If they know that they are going to meet with the farmer, they make sure
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they don’t miss it as well. Beautification of the school helps increase
attendance.”
Attendance conclusions fell in line in one of two ways. One attitude was that teachers
felt unsure about actual attendance rates but believed students do not want to miss
those days, possessing a fear of missing out on the garden activity (student dedication).
The other was that teachers were very confident that the SG positively impacts
attendance. One teacher answered, “high attendance, students like coming to school on
garden days. We get 100% attendance on those days.” Table 30 below displays results
for all the open codes, definitions, frequencies, and selective code example within the
garden access theme.
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Table 30. Open and selective codes with frequencies and definitions within the garden
access theme from qualitative educator interviews in the school gardens as a tool to
improve student health outcomes and increase parent engagement in CCSD study
Theme: Garden Access, n=21
Code
Definition
N
Student
Students feeling upset by having to miss out on garden activities
4
Dedication
Not necessarily, though I'm sure most students would not want to be absent on a day
when their class is visiting the garden.
Student
Methods of engaging students in garden activities resulting in feeling
4
Connection
a sense of community and belonging
It allows students to connect with a subject, such as science, in a more hands on way.
School Pride

The garden used as a source of pride, ownership; something to
protect and keep clean and feeling of connectedness

7

The garden has created a strong sense of community, they feel like it’s their garden so
they should keep it clean-Students are very protective of the garden.
Student
Garden interest decreasing days of school missed
6
Attendance
Yes, if they know that they are going to the garden that day the kids will not miss
school. If they know that they are going to meet with the farmer, they make sure they
don’t miss it as well. Beautification of the school helps increase attendance.
Student Interest Level of student engagement with the SG

4

The students are interested in the garden. They are always willing to passionately talk
about the garden.
Key * N=frequency of codes identified

Parents
What role do SGs play in parent engagement strategies as perceived by parents?
Interviews were completed with eight parents from three different schools, three
of which were not involved with their SGs and five were regularly involved with their
garden programs. The interviews were analyzed and coded resulting in eight main

104

themes and 107 total codes. The most commonly discussed theme outlines parent child
motivations and the most commonly discussed code was in identifying garden tasks.
Table 31 displays a summary of the total themes and codes.

Table 31. Summary of thematic analysis on parent perspectives of school gardens as
engagement strategies from the school gardens as a tool to improve student health
outcomes and increase parent engagement in CCSD study
Parent Perspective Thematic Analysis Overview
Total Axial Codes
107
Number of Interviews to Reach
Saturation
Total Themes
8
Themes
Codes N
Most Popular Open Code
1. Garden Programming
17
252 Garden Tasks
3. Messaging Method
7
85 Interpersonal Connection
2. Parent Personal Motivations
10
101 Enthusiasm
4. Parent Child Motivations
21
180 Student Connection
5. Parent to Parent Relationships
5
72 Parent Affability
6. School and Parent Relationships 19
301 Parent Teacher Relationship
7. Challenges
13
108 Lack of Awareness
8. Barriers
14
91 Unwillingness
Key * N=frequency of codes identified

7
N
43
31
28
23
26
34
26
17

Garden Programming and Messaging Methods
“Garden Programming” is an emergent theme from the parent interviews in the
organizational level, which comprises of 17 different codes, all discussed a total of 252
times. This theme described significant components of successful SGs, types of tasks
and events that parents can participate in, as well as identifying the most effective time
frames for garden events. The components regarded as important by parents were in
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“administration involvement” with the SG, and “community participation” which referred
to involvement by local programs and businesses educating parents on ways that their
services can be utilized for their families. A student garden organization (“SGO”), such
as a garden club, was a common method of involving parents and students together,
while “garden team meetings” and “partner organization communication” were not as
common. A number of types of “events” were described that parents enjoyed, the most
common being Chef to School demonstrations and the most well attended being garden
build days. One parent fondly describes the impact of the Chef to School events in the
quote,
“The Chef to School event allows them [students] to touch and feel leaves and
see how they thick or thin they are and how it smells. This sparks their curiosity
and leads to more questions for their teachers at lunch.”
Including the garden in institutionalized popular events at the school was
identified as a successful method to raise awareness to uninvolved parents. This
method was coded as “garden interlacing.” Among “garden tasks” within these events
that parents identified, “outside tasks,” completed offsite, were most intriguing in their
ability to allow more “informal engagement” and tackle common issues such as time
constraints. Though time frames were varied, activities for parents that were held
“during school hours” were most popular. Regularly attended event times included those
that were directly “before school” or right “after school,” on the “weekend,” and some
during “evening hours.” The most efficient time noted to reach out to parents was during
“pick up” after school or “drop off” times before school. Tables 32a and 32b below
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display results for all the open codes, definitions, frequencies, and selective code
example within the garden programming theme.
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Table 32a. Open and selective codes with frequencies and definitions within garden
programming theme from qualitative parent interviews in the school gardens as a tool to
improve student health outcomes and increase parent engagement in CCSD study
Theme: Garden Programming, n=252
Code
Definition
N
Admin Involvement Principal or Assistant principal involved in SG programming
9
"So, we have a meeting every month through the Green Our Planet and then there's a
teacher from each grade, the principal and myself"
After School
Volunteering or family engagement right after school
15
"After school would be probably easier for a lot of people, too. However, it works out. "
Before School
Family engagement or volunteering before school
15
"They’re always here and they know that Tuesdays Thursdays and Fridays we have to
be in school at eight. So, it’s just that they know."
Volunteer days, community dinner, building/expanding the
Events
garden, Chefs to school events, Farmer's Markets, fundraising, 31
or harvest festivals
"The Chef to School event allows them to touch, feel, & smell leaves, see how thick
they are. This sparks their curiosity and leads to more questions for teachers at lunch"
Community
Community entities that collaborate with the school
16
Participation
"So, I feel even for myself I’ve learned a lot by reaching out to the community doing
raffles or holding an Italian eat night at the school where we round up …donations and
also people volunteering, and we've rounded up thousands doing that"
During School

Volunteering events during school

31

"We can be a little bit more in this school because sometimes we help, the program
helps this school with things like projects so that's why we're involved a little bit more."
Evening
Events in the evening for volunteers or family engagement
3
"We have an evening where we just pick a theme. We have food donated from Italian
restaurants or whatever…those normally occur on an evening from 5:00 to 7:00. And, in
those, we've pooled in the garden."
Including the garden in ongoing school events to raise
Garden Interlacing
6
engagement
"The only thing I think I'm going to do is ask Miss Pacornik like in one Zoom night, we
can have a table saying hey, come and meet our school with everything we have."
Garden tasks

Responsibilities given to parents to help in the SG, upkeep and
43
arts and crafts

"She said like last time we pulled all the weeds out, the dead ones. And she said just
pick out all the trash and take away the vegetables"
Key * N=frequency of codes identified
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Table 32b. Open and selective codes with frequencies and definitions within garden
programming theme from qualitative parent interviews in the school gardens as a tool to
improve student health outcomes and increase parent engagement in CCSD study
Garden Team
Meeting

Theme: Garden Programming, n=252
Meetings involving parents, teachers, partners, and admin
garden programming

5

"We get together when we can with Ms. Foucault. She's the one who runs the Garden
Club and just brainstorm, bounce ideas off of each other what will work for the students,
what will work for the teachers involved, for the parents and figuring out scheduling"
Informal
Staff and school create a relaxed volunteer culture allowing
10
Engagement
parents to sign on as they can
"So, she's like you're free to work on and help us with whatever you want. "
Volunteer help that can be provided from home or outside of the
Outside Tasks
5
school
"I did a lot of work into applying for the grants and updating any of our grant process"
Partner Org
parent involvement with partner organization or farmer
8
Communication
"I am behind the whole SG, so I worked very closely with Ciara & Green Our Planet"
Reaching out to parents during student drop off in the morning
Pick up/Drop Off
11
or pick up after school
"When he picks up his granddaughter in the afternoon, I notice he'll go out there, and
he'll pick leaves off, and clean up, and tidy up where he can"
Program
Responsibility breakdown of how the garden program is run as
12
management
developed based on experience
"We're really trying to figure out what works and what doesn't. I think it's also important
to remember we were still kind of building over the last two years and we still wanted all
the logistics to be done with regards to everything building, growing."
Before or after school activity for students to get involved with
SGO
18
the garden
"I tell them we have a garden club, one Wednesday yes, one Wednesday no. And they
are like we didn't know. Nobody knew about the garden club. "
Events held on the weekend that are more successful at getting
Weekend Event
14
volunteers
"First one was just when it was a piece of earth, nothing there, and we had about 80 or
90 volunteers that day and that was a pure volunteer day at 8:00 I think on a Saturday
to around 11:00 and we've built on those probably three a year."
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The theme, Messaging Method, was separated from garden programming to
analyze the most impactful ways to reach out to parents and recruit volunteers. “Emails” and “social media” posts were least utilized by parents that were interviewed. The
automated voicemails from “phone calls” by administration were moderately effective.
“Texting services” through various mobile applications from classroom teachers to
parents have been highly successful at getting information out. While “flyers” have also
been successful in reaching out to parents, they include the caveat of parents having to
actually check the student’s backpack or folder for the flyer (“backpack checks”). The
agreed upon most successful method providing the highest return in engaging parents
was in direct contact through “interpersonal connections,” in part because it breaks
language barriers and offers a quick response to any questions. Table 33 below
displays results for all the open codes, definitions, frequencies, and selective code
example within the garden programming theme.
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Table 33. Open and selective codes with frequencies and definitions within garden
programming and messaging method themes from qualitative parent interviews in the
school gardens as a tool to improve student health outcomes and increase parent
engagement in CCSD study
Code
Backpack
Checks

Theme: Messaging Method, n=85

Definition
Parents describe how difficult letters and flyers are because they
must take the initiative to check their backpacks

N
5

"It's not only me, talking to other parents, we know that they don't get the letters from
their kids and they're not willing to check up the backpacks"
Email
Emails to volunteers to send out garden information
1
"They have to do the robocalls from the principal or send out the email."
Flyers and paper messages sent home with students as ways to
Flyers
21
engage parents in the school
"The flyers, they do let me know when they are doing things."
Interpersonal Parents speaking to other parents as methods to engage parents in
31
Connection
the school
"We might have to be outside and telling people about the carnival and I guess it will be
perfect, we will be outside giving the letters and explaining them."
Automatic phone messages to propagate garden information
Phone Calls
5
(Robocalls)
"Sometimes we will get a voicemail"
Social Media Social media as a method to engage parents in the school
6
"Yeah because they always put it in Facebook"
Direct messaging to parents and teachers using texting services or
Text Service
16
messaging apps
"It's a text message service, yes. And it's a little app that you have on your phone, so
the teachers use that"
Key * N=frequency of codes identified
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Motivations
Two themes surrounding the motivations driving parents to get involved with their
SG were identified, the first regarding their personal motivations and the second set
related to their child. The “Parent Personal Motivations” theme encapsulates reasons
parents reported in wanting to get involved with the SG program that were internal and
based on individual attitudes. This theme comprises of 10 different codes that were
identified 101 times from all eight interviews with the most common one being
enthusiasm. All five involved the fact that parents indicated part of their desire to get
involved in the garden program stemmed from their appreciation of the environment or
gardening related work, which was coded as “enthusiasm.” Parents also specified an
interest in learning new skills (“personal growth”), whether garden related or not and to
gain “information” about available services for how to help their child with homework or
access to foodbanks. The following quote by an involved parent exemplifies satisfaction
from this type of diverse skill building related to community outreach to develop garden
events,
“So, I feel even for myself I have learned a lot by reaching out to the community
doing raffles or holding an Italian eat night at the school where we round up
hundreds and hundreds of donations and also [recruited] people volunteering [for
the garden].”
While getting involved in school or garden events can improve parent links with
the school, many initially chose to volunteer at the school because of their existing longterm relationship with the school (“personal connection”). Along the lines of having a
personal connection with the school, involved parents also are motivated to volunteer to
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show gratitude to the school community (“appreciation”). Their dedication has also been
attributed to their development of a strong bond with the garden program (“garden
connection”). Along with personal connections to the garden or the school, the general
ambiance of the garden also had a lot to do with bringing parents into the school.
Motivational factors to getting involved with the SG program included the “relaxed
atmosphere” cultivated by the school staff to enjoy the garden environment with their
children, the “therapeutic” effect of being in nature on them and their children, and the
“accessibility” due to its location. Table 34 below displays results for all the open codes,
definitions, frequencies, and selective code example within the parent personal
motivations theme.
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Table 34. Open and selective codes with frequencies and definitions within the parent
personal motivations theme from qualitative parent interviews in the school gardens as
a tool to improve student health outcomes and increase parent engagement in CCSD
study
Theme: Parent Personal Motivations, n=101
Code

Definition
N
The garden location is easily accessible and open to parents and
Accessible
6
families to explore
"We explored the garden on our own accord, but no one said, “Hey, you can go do this.”
We just walked through. "
Child Safety
Prioritizing student safety
6
"I would do a background check to go participate because I know that we are both safe
so I would have that confidence. It would make us feel more comfortable."
Garden
Feeling a strong bond towards the garden due to high involvement 8
Connection
"Be more hands on with that because the kids take so much pride in that."
Information
Events that provide information on services and safety
4
"Information on the best way to encourage our kids. And to me, it helps because I have
a teenager...So basically for him it helped me because now he's about to graduate. "
Parents getting involved because they love gardening, the
28
environment, or have interest in this type of work
"The amount of time, energy, & the manpower that goes into that. For them to be able to
have that, it's vital for them to know those things, so they appreciate hybrid culture"
Enthusiasm

Personal
Volunteering because of feeling a closeness or tie to the school
3
Connection
"I had an older daughter that also attended Roger Bryan and that was 10 years ago. So,
I've been involved with the school for a long time."
Personal
Skill building through the garden in making community connections
12
Growth
or learning to grow food
"I think it is an awesome skill for her to have. When I took our children the first time, I
saw that, even if you do not do it, it is an awesome skill to have."
Relaxed
Accessible space for students to enjoy and interact with the
16
Atmosphere
environment
"They'll play, they'll read & in the evening, same story when parents pick up their kids."
Volunteering and community work evoking positive emotions,
Appreciation
9
providing joy in giving back to the community
"It is good to say thank you”
Perception of garden as relaxing and providing a stress free
environment for students
" It's very calming for children."
Key * N=frequency of codes identified
Therapeutic
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9

The “parent and child motivations” theme focuses on what drives parents to
volunteer with the SG in relation to their children at an interpersonal level. This theme
comprises of 16 different codes that were identified 199 times from all eight interviews
with the most common ones describing student happiness and bonding. Five of these
codes do not answer this research question, so those results will be presented under
the next research question regarding student connection and nutrition habits. The most
commonly discussed motivation to get involved in SG activities was in being able to
work on them with students (“bonding”) and especially in being able to connect with
their child. One parent describes the feedback from organizing some SG volunteer build
days, "And they really, really enjoyed I think mainly working with their own children and
some parents have said, especially single parents, I don't know what to do when I get
my kids for the weekend."
Parents are often able to work with their children through the student garden
organizations, such as garden clubs (“SGO with parent”). Through these bonding
activities, some parents wish to help students understand life lessons beyond nutrition
in understanding hard work, working with their hands, and delayed gratification from
waiting for their harvest (“imparting wisdom”). Some key hopes were that SG
involvement will get students to become more active outside, “decrease screen time,”
and instill an interest in nature (“eco-consciousness”). Parents have also been
impressed with how they set an example by getting involved that has had such an
influence on their children both in elementary school and older (“parent influence”). This
is explained in the quote,
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"Because he [oldest son] saw me going to the school, getting more involved. The
thing he said like oh my gosh you're so involved in the school, you're in the
program, I have to be good. I was like oh my god, it was a surprise to me."
Some parents expressed that they see others sign up to get involved in the
school solely because it makes their child happy and proud to see their parents helping
their school (“student happiness”). However, regularly volunteering parents feel this
reason does not produce a long lasting volunteer relationship. Longer term volunteers
expressed the excitement witnessed in all of the students they work with, not just their
child, has been a large motivator for them to work in the garden, as shown in the quote,
"They'll run up to me and Richard and be like, “Look! Look at how much it grew.” “Look
at how it changed color” and it's just neat to see it." “Student excitement” about
gardening and their connection to their garden ignited parent interest in getting involved
as well because this was viewed as a good skill they wished to support. Other benefits
parents noticed were how the garden would spark their child’s “creativity” in ways they
appreciated and watching them grow skills in teamwork and “socialization.” One parent
describes the change in her child’s previously more stubborn personality,
"And it helps him to talk with people because before he didn't talk to nobody. Like
you, no, don't talk to me. He used to be like do it my way or not do it & that's why
he was having a lot of problems in the school. Now he gets to know, get along
with more kids and I make him clean [in the garden] because he's like I'm not
touching that … no, yes, you are…So now he does. He tries to clean up. It helps
him a lot personally.”
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Table 35 below displays results for all the open codes, definitions, frequencies, and
selective code example within the parent child motivations theme.
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Table 35. Open and selective codes, frequencies, and definitions within the parent child
motivations theme from qualitative parent interviews in the school gardens as a tool to
improve student health outcomes and increase parent engagement in CCSD study
Theme: Parent Child Motivations, n=180
Code
Definition
N
Bonding
Activities parents can get involved in with their students
19
"they really, really enjoyed…mainly working with their own children & some have said,
especially single parents, I don't know what to do when I get my kids for the weekend"
Creativity
Garden engagement sparking creative ideas
3
"What do you think of this? So, they're [the kids] coming up with their own ideas"
Decrease Screen Time Volunteer to engage students to be more active
3
"Teaching them old-fashioned hard work. What it is to use their hands and that you
don't have to spend your entire time on tablets, on videogames. There's more to it."
Eco-Consciousness
Student interest in sustainability due to SG participation
5
"Because my son starts saying like hey we have to save the planet, we have to do this,
we have to do that."
Volunteers wanting to teach values and lessons through
Imparting Wisdom
4
garden work
"Teaching them where their food comes from. I mean, for us, it's a small chunk. But
when they start to correlate, “Well, this is where my grapes come from.”
Observed change in student behavior due to parent
Parent Influence
5
engagement in school
"Because he saw me going to the school, getting more involved. The thing he said like
oh my gosh, so you're involved in the school, you're in the program, I have to be good. I
was like oh my god, it was a surprise to me."
SGO with parent
Parent involvement with student garden organization
13
"Working on building pumpkins and different crafts for the kids to sell."
Student changes behavior based on teamwork skills learned
Socialization
4
in garden activities
"He used to be like do it my way or not do it & that's why he was having a lot of
problems in the school. Now he gets to know, get along with more kids …So now he
does. He tries to clean up. It helps him a lot personally”
Parents getting involved based on student's excitement or
Student Excitement
13
desire to get involved with the garden
"They'll run up to me and Richard and be like, “Look! Look at how much it grew.” “Look
at how it changed color” and it's just neat to see it."
Student Happiness
Volunteering to fulfill child desires
21
"They did it just for their kid or they showed up one time, so their kid, you know, could
say, “My dad did this, you know."
Students feel good to be known as helpful in the school
Student Reputation
10
community
"I think if they’re more involved in the school, they’re happy because everyone sees it."
Key * N=frequency of codes identified
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Relationships
Two themes were identified surrounding the relationships parents develop with
other parents and relationships developed with the school. The “parent to parent
relationships” theme covers parent interactions with other parents involved in the SG
program on an interpersonal level. This theme comprises of five different codes that
were identified 72 times but were only identified in interviews with involved parents.
Much of this stemmed from a desire to increase the number of parents volunteering in
the garden (“volunteer wishes”) with the downstream goal of community development.
This was a prominent theme component, as understood by this quote from an involved
parent,
“So, I definitely feel it's kind of solidified community for them as well as me here.
It's a small school, but it's in a community. It's in a residential area. So people
who use EOS Fitness or who are going to Starbucks, going to Walgreens, or
wherever, go to the park behind the school, so that visibility of seeing the same
faces, and people coming up to me going ‘You're the garden mom’ I would say
it's just kind of a bit more of a feeling of community among all of us.”
This level of “community development” is accomplished through actively fostering
an inviting environment (“parent affability”), which was discussed often by all involved
parents. Part of this involves making garden introductions very easy and accessible,
and finding more ways to expand the community by reaching out to the grandparent
demographics more often (“grandparent outreach”). The most salient code in this theme
was in “breaking misconceptions,” not only in initial judgements of other parents, but
also in examining gender roles as understood by this quote, “When they let everybody
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know that guys could volunteer too, I had no idea!” Table 36 below displays results for
all the open codes, definitions, frequencies, and selective code example within the
parent to parent relationships theme.

Table 36. Open and selective codes with frequencies and definitions within the parent to
parent relationships theme from qualitative parent interviews in school gardens as a tool
to improve student health outcomes and increase parent engagement in CCSD
Theme: Parent to Parent Relationships, n=72
Code
Definition
N
Breaking
Developing community through garden opportunities to move
4
Misconceptions past misleading first judgements
"And when they let everybody know that guys could volunteer too, I had no idea"
Community
Parents developing relationships with other parents through
21
Development
school events
"They've interacted with their children's friends and their children's teachers so I would
say that community involvement is really beneficial."
Grandparent
Schools should make more effort to engage the elder
3
Outreach
generation/grandparents
"And I wish more grandparents would become involved coming in and being involved."
Parent Affability Parents creating environment to make others feel welcome
26
"We try and encourage parents to go in and touch the leaves, touch the vegetables"
Volunteer
Desires of parent volunteers to expand school efforts or increase
18
Wishes
volunteer engagement
"No, I wish more parents would come out because a lot of the times it is on just the two
of us and there have been times when extra hands could've been used."
Key * N=frequency of codes identified
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The “parent and school relationship” theme focuses on how SG involvement
impacts the organizational nature regarding parents and the school staff. This theme
comprises of 19 different codes that were identified 301 times from all eight interviews
with the most common one describing the parent teacher relationship. Parents were
able to identify a number of school events that they could attend and tasks they could
get involved in to support the school. This level of involvement opens up parents to
become more familiar with not only their student’s classroom teacher (“classroom
connection”), but also to expand the communal bond with multiple staff members from
around the school (“multiple staff connection”). Parents have discussed the generally
welcoming environment cultivated by the staff and always being cordial and grateful for
their help (“cordiality” and “gratitude”). This has been a large factor in their continuing to
volunteer with the school and the garden. The impact of this is exemplified in the quote,
"They say, ‘Thank you for helping our garden look better. Thank you for always helping
out.’ So, it makes you feel that other people recognizing you that you’re always there
and you’re helping the school."
Specific to the garden, uninvolved parents believed the benefits of the SG were
mainly in improving the aesthetics of the school and in providing more creative
curriculum tools (“school beautification” and “improved education”). Involved parents
cite requesting expansion of the garden program to include more parent activities
(“parent voice”) for reasons related to personal motivations and to show gratitude to the
school. Positive aspects of how the school manages the garden program with parents
were in the “trust” developed from the school staff allowing parents to lead tasks without
direct supervision, as one parent explained, “So she gives us an opportunity to work
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ourselves. Like saying she's not getting in the way. She’s not on our backs. So, she's
like you're free to work on and help us with whatever you want." Additionally, parents
were able to take on small specific tasks informally or take on “leadership” roles to help
direct the program as some enjoyed, "We talk about activities at school and we talk
about what else just as parents we want for our school to be better."
The level of responsibility in organizing and executing garden program plans
varied at each school from a large portion placed on a staff member or a parent, while
both hoped for more of a balanced relationship due to transiency (“school or parent
responsible”). “Communication” regarding specifically SG tasks and events largely
comes from the lead garden coordinator from the school directly to the parents, but
general “tasks” come from the teachers asking parents directly for help (“teacher
outreach”). This direct engagement strengthens parent teacher relationships by inviting
the parents to become part of the school community and more comfortable to come into
the school often. The parents that regularly volunteer identified that they brought
themselves to the school to help out regardless of requests being made due to their
relationship with the staff (“availability”), as shown in one quote, ”Oh, they do not need
to call me. I always show up." “Volunteer frequency” among these dedicated parents
ranged from showing up daily to weekly with the expectation of helping wherever they
are needed. An issue that has come up around this, is the “dependence” on those
regularly volunteering parents to handle most of the SG tasks, instead of the school
putting in effort to reach out to engage more parents, as one parent explained,
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"And especially with parents because sometimes they [staff members] just come
up to us and tell us will you please do this, but then other parents are just
standing there, and they don’t ask what do I have to do or what do I need to do."
Tables 37a and 37b below display results for all the open codes, definitions,
frequencies, and selective code example within the parent to school relationships
theme.
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Table 37a. Open and selective codes with frequencies and definitions within the parent
to school relationships theme from qualitative parent interviews in school gardens as a
tool to improve student health outcomes and increase parent engagement in CCSD
Theme: Parent and School Relationships, n=301
Code
Definition
N
Availability
Parent level of presence at the school
27
"Oh, they do not need to call me. I always show up."
Class
Teacher requests help from parents of students in their own
25
Connection
classroom
"Our teacher also sends pictures when they do special activities. So, I'll get pictures and
see them being in the garden."
Communication Garden coordinator and parent volunteer level of communication 17
"Directly through Ms. Foucault. She comes straight to the parents that are involved in it
and informs us of what the next step is, what ideas she can find, and what events are
coming up that we assist with"
Characteristics of the staff that maintain a friendly environment to
Cordiality
4
support parent relationships
"The teacher makes me feel welcome, and the kids they enjoy my company."
Effort isn't made to recruit other parents because the same ones
Dependence
17
are depended upon
"And especially with parents because sometimes they just come up to us and tell us will
you please do this, but then other parents are just standing there, and they don’t ask
what I have to do or what do I need to do"
Gratitude
Staff showing appreciation to parents that help out in the school
8
"Thank you for helping our garden look better, always helping out. So, it makes you feel
that other people recognizing that you’re always there and you’re helping the school"
Improved
Perceived benefits to curriculum or higher engagement due to
5
Education
garden participation
"I feel any addition to education that's out of the norm but yet on the premises is really
encouraging and just rewarding for teachers and children."
Parents helping to make decisions about the direction of the
Leadership
14
school and the community
"We talk about activities at school and we talk about what else just as parents we want
for our school to be better"
Multiple Staff
Teachers asking for parent help without connection through
19
Connection
student
"Because now almost every teacher knows us"
Parent
Parents in the school community have the coordinating
13
Responsible
responsibility
"I have been [leading] up until now, but I'm really trying to I can say share that
responsibility and try to be mature and pullback"
Key * N=frequency of codes identified
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Table 37b. Open and selective codes with frequencies and definitions within the parent
to school relationships theme from qualitative parent interviews in school gardens as a
tool to improve student health outcomes and increase parent engagement in CCSD
Theme: Parent and School Relationships, n=301
Parent Teacher how interactions with the school have evolved from beginning
34
Relationship
work in the garden
"Because now almost every teacher knows us, and they know that we're willing to help
when they need help."
Parent reaching out to school regarding volunteer work for the
Parent Voice
7
garden
"Parents now come with their own ideas to implement. They want movie nights and
harvest festivals and there is a lot of interest in expanding the garden program"
School
Enhancing the aesthetic of the school through the garden
6
Beautification
"And let’s help our school look better and let’s help our garden look beautiful more than
it is"
School Events/
Naming specific school events requiring parent assistance
31
Organizations
"Because they have homework club and then my girl has guitar club on Thursdays and
my other kid"
School
Main garden organizing relies on the SG coordinator position
11
Responsible
"So, the teachers and the principal kind of take control of making communication there,
and so far, that's worked."
Tasks
Specific responsibilities to help in the classroom and the school
13
"Sight Word Soldiers which is helping them with reading words. You can also volunteer
just to help the teacher with paperwork or to help individual kids with reading or math,
that kind of stuff. Or they ask for help sometimes when they have little parties like
Valentine's Day, Christmas so I do that. Or anything the teacher asks me to do, I help.
Decorating."
Teacher
Teachers seeking parents to request assistance through face to
30
Outreach
face interactions
"At the start of every year they always ask for volunteers for all different kinds of things."
School staff believe in the parents to handle the task at hand
Trust
8
without micromanaging them
"So, she gives us an opportunity to work ourselves. Like saying she's not getting in the
way. So, she's like you're free to work on and help us with whatever you want."
Volunteer
length of time volunteers have been involved in the school
12
Frequency
"I volunteer once a week."
Key * N=frequency of codes identified
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Barriers
Two themes were identified regarding challenges and barriers at a policy and
communal level with being able to get involved with the school and the school garden.
The “challenges” theme covers current systemic problems by brought by parents that
can be addressed by the school. This theme comprises of 12 different codes that were
identified 108 times with the majority rooted in parental “lack of awareness.” Challenges
in perception of the garden as only an educational tool or only “ornamental” stem from
lack of awareness of the larger programming around the SG. “Poor communication”
from the school regarding parent involvement opportunities and from the students
regarding their participation in the garden creates a poor representation of the SG with
parents that are not already involved in the school (“poor student communication”). One
parent describes her frustration in this quote,
"I have to ask him what did you do, did you do this … it's like you only find out if
you ask 10 questions. So, he has never come home and said oh wow, we went
in the garden."
“Gender bias” was an ingrained norm brought up by one parent that also stems from
lack of awareness. One parent describes his previous bias, believed to be shared by his
peers, in the perception that only mothers were welcome to volunteer in the school and
especially the SG in the quote below, "I just grew up thinking that only moms could
[volunteer at school], you know. It wasn’t cool, but that’s what I thought."
The remaining analysis discussed various reasons that parents may not feel able
to join. Some of these issues describe anxiety in a “lack of experience” and knowledge
in gardening activities. Others face a “language” barrier where the community may need
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to diversify outreach to be able to engage more people in the school. One parent
describes her desire to reach out to a grandparent that she cannot communicate with
herself,
"When he picks up his granddaughter in the afternoon, I notice he'll go out there,
and he'll pick leaves off, and clean up, and tidy up where he can. But he doesn't
speak English. So, there's no way to talk to him… but something that I've seen is
that at least when it comes to the gardening, there is no language. It's just
everyone wanting to be a part of the same thing for the kids."
One challenge mentioned for maintaining continuity of programs was “weather” and
schools can address it through programming changes.
Some methods of engagement were brought up that did not breed success
including an after school garden club with a novice teacher and no clear plan in place,
use of social media to promote events, and impromptu garden team meetings
(“unsuccessful methods”). The remaining challenges were based in “time constraints” in
the difficulty of scheduling because in Las Vegas, not everyone works a typical 9:00am
to 5:00pm job. Involved parents cited perceived reasons that uninvolved parents were
not present at the school in having chores at home, working, or to practice self-care in
needing to unwind after work (“uninvolved justification”). Table 38 below displays results
for all the open codes, definitions, frequencies, and selective code example within the
challenges theme.
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Table 38. Open and selective codes with frequencies and definitions within the
challenges theme from qualitative parent interviews in the school gardens as a tool to
improve student health outcomes and increase parent engagement in CCSD study
Theme: Challenges, n=108
Code
Definition
N
Gender Bias
Parent views on gender roles by socially constructed biases
4
"I just grew up thinking that only moms could [volunteer at school], you know."
Lack of Awareness Parents don't know about the garden or garden events
26
"But I think there's a lot of parents that have the time to be involved, but don't know how
to become involved. "
Parents feel they won't be useful in volunteering in the garden
Lack of Experience
5
because they have no gardening skills
"Probably knowledge. I think a lot are afraid of failing when they come to the school that
they don't have the knowledge let's say of green thumb, which they don't need"
Language
Communication requiring translation to other languages
5
"When he picks up his granddaughter in the afternoon, I notice he'll go out there and
pick leaves off, clean up, and tidy up where he can. But he doesn't speak English. So,
there's no way to talk to him."
Ornamental
Parent perception of garden as decorative only
3
"It is a display.'
Poor Communication Evidence of lack of interaction or direct inquiry on garden tasks 14
"I don't think the social media really works. I don't think a lot of parents use the school
as a social media kind of interaction there."
Poor Student
students not clearly communicating their participation with the
8
Communication
garden to parents
"I have to ask him what you did, did you do this … it's like you only find out if you ask 10
questions. So, he's never come home and said oh wow, we went in the garden."
Time Constraints
Parent chores/ job preventing them from volunteering ability
18
"Scheduling …a lot of parents especially being in the community that we're in, in Vegas.
Not everyone works 9:00-5:00. We have a lot of parents that work graveyard shift and
sleep during the day before they pick up their children. So, that has a lot to do with it."
Uninvolved
Reasons parents are not involved for reasons of task
3
Justification
management, chores, and time for self-care.
"We can't. We work. We have to clean. We have to cook. We have to …"
Unsuccessful
Attempts at events or procedures that do not bring parents into
11
Methods
the garden
"I don't feel like they do promote it that much at the moment."
Weather
Weather conditions dictate time of garden events
4
"Actually, this December they have stopped Garden Club until it warms up."
Key * N=frequency of codes identified
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The “barriers” theme covers more difficult problems brought upon parents by
policies in the state. This theme comprises of 12 different codes that were identified 91
times with the majority rooted in the SB287 policy requiring background checks for
regular volunteers (“SB287 enforcement”). Barriers regarding this policy enforcement
were in covering the “cost” and “inconvenience” to get transportation to the single
location to get the background check. Each parent described the “fear” many families
feel in relation to the government tracking family members because of their immigration
status. They also feel “distrust” of the school because they think the government will find
their family friends. Both are expressed in this quote,
"I know a parent that wants to get her background, but she doesn't even have
papers and she's scared because she's like immigration is going to come into my
house and start knocking on the door and taking me. What's going to happen
with my kids? So that's the bad thing about that."
This policy has been discussed by many parents as a blockade keeping many
parents from coming into the school (“policy block”). Immigration status is not the only
piece of this barrier, as it has been noted that often spouses of people in law
enforcement also feel distrust and bar their significant others from getting background
check, even in order to volunteer (“police record”). One parent explains this in this
quote, "Some of my friends as well that are married to Metro and their husbands do not
want their wives doing background checks on account of any kind of tracking." While
some parents felt the policy is built to keep their students safe, they also were unclear
on what grounds a parent would be barred from volunteering with students. They go on
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to explain they felt it would be unjust to keep someone from volunteering if they had
served a small jail sentence.
Other barriers were based sheerly on level of interest. The less their student was
interested in or connected to the SG, the less likely the parents were to volunteer.
Parents may have physical limitations making certain gardening tasks unattractive, may
“lack eco-consciousness” or love for nature themselves, or just be unwilling to engage in
the school further than necessary. While weekend events tend to be very popular in
attendance, they require presence of school staff, which places extra burden on
teachers usually (“overworked teachers”). Lastly, “transiency” is common in CCSD and
staff or parents that served in leadership positions or outreach roles may leave the
school without a replacement. Table 39 below displays results for all the open codes,
definitions, frequencies, and selective code example within the barriers theme.
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Table 39. Open and selective codes with frequencies and definitions within the barriers
theme from qualitative parent interviews in the school gardens as a tool to improve
student health outcomes and increase parent engagement in CCSD study
Code
Cost

Theme: Barriers, n=91

Definition
Background check fee can be a deterrent to volunteering
"Yeah. Somebody here helped me out to help me pay for it."

N
9

Distrust
Parents feel discomfort due to immigration status or gov. tracking 15
"Major concerns with people let's say who maybe don't have their citizenship and for
them they have really, really backed out of the school."
Political climate influencing school enforced background checks
Fear
11
cause fear in parents for coming to participate in the school
"I know a parent…scared because immigration is going to come into my house, start
knocking on the door, and taking me. What's going to happen with my kids?
Inconvenience
Background checks conducted off site making it difficult to reach 1
"There's no local fingerprinting area here"
Not eco-conscious Missing understanding or connection to nature

5

"Children who really don't have the exposure to not only just our Earth but to nature."
Negative Use
Parent involvement for poor reasons
1
"Parents using it as a free after care kind of facility"
Overworked
Additional responsibility on teachers to coordinate garden events 2
"The teachers work very hard, so showing up on a Sat is a large commitment"
Unwillingness
Parents do not want to take initiative to help in the school
17
"So, they're always looking for excuses while we're working on that [laughter]"
Physical
Physical issues limiting ability to volunteer
2
"I have physical limitations, but I don't even allow that to stop me from being involved."
Police Record
Police involvement or history blocking volunteer ability
3
"Some of my friends as well that are married to Metro and their husbands do not want
their wives doing background checks on account of any kind of tracking"
Policy Block
SB287 as a reason to not volunteer
9
"I understand parents and I think parents don't want to come and help because of this. "
SB287
State-wide policy requiring parent volunteer background checks
12
enforcement
being enforced
"P said you have to get it. VP understands us, and said she will get more information."
Disinterest
Students not interested in garden activities
2
"My child doesn't want to go back to school at 8 am on a Saturday.”
Transiency
Volunteer attrition due to moving schools by staff or volunteers
2
"Others have got a job, or their kid no longer went to the school, or moved away."
Key * N=frequency of codes identified
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What role do SGs play in student to school connectivity and nutrition habits as
perceived by educators?
Some codes within the “Parent Child Motivations” theme are specific to student
nutrition habits in terms of fruit and vegetable consumption and physical activity levels in
terms of attendance and interest, and some are specific to student to school
connectivity. These are all described by parents at an individual level and features five
open codes that answer this research question that were identified a total of 80 times.
All involved parents stated how “fruit and vegetable knowledge” has increased quite a
bit as shown by students bringing up newly learned facts when coming across the item
while eating at home. One parent explains their surprise in how much knowledge has
been gained in this area,
"But whenever they come home, they tell me more about it because they learned
more about that vegetable or that fruit, so they tell me more about it and they say
you know this is good for something, this is good for something, this is good for
something. So, they learn more and they talk more about vegetables. When
we’re eating, that’s what they talk about, about their vegetables."
This knowledge increase commonly shapes student attitudes, opening them up
to trying new things or being less combative to eating fruits and vegetables at home
regularly. Most parents believe SG involvement has been the main reason for the shift
in attitude because of the exposure to a variety of produce and their participation in
growing it from seed to harvest (“New Vegetables/Fruits”). One parent describes their
experience in seeing their child expand the types of food they eat, "They're a little bit
more broad. She discovered Bok choy and green onions. We'll go in [the SG] to scrape
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the leaf off and munch off it." Perception in changes to “physical activity” levels varied
from parents noticing their child going outside more often, to seeing no change at all
because of heavy screen time usage, or witnessing students playing around commonly
in the garden area at school.
Involved parents felt their students were already coming to school regularly that
“attendance” was not as impacted. However, many parents believe that attitude towards
going to school had become more positive due to parent involvement at the school and
involvement in the garden. One parent provides an example about going to school
earlier for garden club,
"We have to be at school early at 8, he will ask why [frustratedly] and then if I tell
him garden club, oh, okay, it's fine. So, he goes to sleep and then he tries to
wake up early for school."
Involved parents all agreed in their belief that their students felt a strong connection to
the garden and were happy to be able to participate in the SG program (“student
connection”). One parent describes the impact in feeling this sense of connection and
ownership to become very protective of the space,
"I've noticed that they're very protective of the garden. Like it’s kind of becomes
their safe zone. They hang out around there. And if they see the other kids’ kind
of fooling around and messing around, they set them straight."
Uninvolved parents seemed largely unaware of their student’s role or level of
participation in the garden. One uninvolved parent discussed how communication about
school is difficult with their child, and that their child is not interested in waking up early
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for weekend garden events, which directs parent involvement as well. Table 40 below
displays results for all the open codes, definitions, frequencies, and selective code
example within the parent child motivations theme.
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Table 40. Open and selective codes with frequencies and definitions within parent child
motivations theme from qualitative parent interviews in the school gardens as a tool to
improve student health outcomes and increase parent engagement in CCSD study
Code

Theme: Parent Child Motivations, n=80
Definition

N

Fruit and
Students discussing facts learned in school about fruits and
Vegetable
11
vegetables they are eating at home
Knowledge
"But whenever they come home, they tell me more about it because they learned
more about that vegetable or that fruit, so they tell me more about it and they say you
know this is good for something, this is good for something, this is good for something.
So, they learn more and they talk more about vegetables. When we’re eating, that’s
what they talk about, about their vegetables."
Attendance
Garden based increase in attendance
10
"We have to be at school early at 8, he will ask why and then if I tell him garden club,
oh, okay, it's fine. So, he goes to sleep and then he tries to wake up early for school."
Students becoming more active or playing outside more due to
10
the garden
"They are always climbing on tables and the large chairs, getting fit just by working in
the garden, and running around outside. Generally, students are more active as they
are playing there."
New
New vegetables tried at school that students ask for at home
26
Vegetables/Fruits
"They're a little bit more broad. She discovered Bok choy and green onions. We'll go in
to scrape the leaf off and munch off it."
Student
Parents volunteer to allow child more access to school socially 23
Connection
"I've noticed that they're very protective of the garden. Like it kind of becomes their
safe zone. They hang out around there. And if they see the other kids kind of fooling
around and messing around, they set them straight."
Key * N=frequency of codes identified
Physical Activity
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Chapter 5. Discussion
This chapter explains the context and significance of key results and how they
answer each research question of this study, how they relate to existing literature, and
the implications for future research. The chapter goes on to describe limitations to the
study and provide recommendations for what SG programs can implement to improve
parent engagement in their schools.
Nutrition Knowledge
Study findings confirm that student nutritional knowledge significantly increased
from before SG program implementation to after. This increase was mainly in
recognition of fruits and vegetables from pictures in the survey and in identifying the
healthiest snack in the group as carrots and hummus. The number of students scoring
above 90% correct more than doubled (from 5% of students to 14%), and the number of
students scoring 75% or better increased by 38%. These results are consistent with
previous studies that conclude involvement in garden programs result in significant
increases in student nutrition knowledge (Berezowitz et al., 2015). However, the length
of program implementation in this study spanned five months, slightly longer than the
studies in the systematic review completed by Berezowitz and colleagues of 12 different
programs that were implemented from one to four months. The students in this study
also had SG lessons integrated into their normal curriculum and led by their classroom
teacher and intermittently by their farmer, as opposed to outside organizations coming
in to pilot a temporary program, which is a common practice assessed in previous
studies.
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Student participant’s ability to correctly identify fruits and vegetables shown as
they look picked out of a fresh harvest from a garden increased. The pictures used in
this study included a variety of fruits and vegetables commonly grown in CCSD SGs
and were chosen purposely in contrast with processed or sliced and packaged servings
usually provided in school lunches. Students experienced multiple harvests and
farmer’s markets prior to the posttest, which likely played a role in their knowledge
increase. Students were more likely to correctly identify the healthiest snack from a
variety of snack types commonly served as healthy options (carrots and hummus, chips
and salsa, popcorn, trail mix) (Moore et al, 2007), and they were also more likely to
correctly answer that they should be consuming vegetables on a daily basis.
It is worth noting that a higher percentage of students in the well-established
group had scores above 90% (17% compared to 11% in the new garden group and
10% in the No garden group), and a total of 56% of students had achieved scores of
75% or higher (compared to 48% in the new garden group and 41% in the no garden
group). However, a larger sample size in all levels may provide more robust evidence in
drawing conclusions from these descriptive statistics. The well-established garden
group had a much larger sample size (n=351) compared to the new garden group
(n=119). The evidence from the paired T-Test and two-way ANOVA provide support to
conclude that continuous SG program implementation is associated with higher nutrition
knowledge over the years. While previous studies have only reviewed temporary
program implementation, this study helps to confirm nutritional knowledge retention
among students participating in SG programs.
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Educator interviews provide context for the higher level of student interest in
garden related lessons because of the engaging hands-on curriculum. Teachers had
the ability to adapt an established curriculum to enable them to implement the SG
program in a way that was comfortable and fit their needs. Parent interviews
corroborated this increase in knowledge in their students as well. The most common
response to whether parents noticed any changes in their child’s fruit and vegetable
habits was that students would often recite nutritional benefits when coming across
various produce. One example from a parent illustrates this point well,
“Every time he comes and says oh the tomato works for this, this and that. But
it's hard for him to eat that tomato. So, I try to put it in the soups for him to eat it,
not knowing that it's tomato. Or sometimes he comes and says hey, this fruit
helps a lot so and the other fruit [helps your health like] that. He loves it when I
guess they talk about bananas because he loves bananas, so that's what he
eats. He says oh this is my fruit for the day and it's good for me.”
Examples like this were common among the parent interviews and, in combination with
the survey results, provide strong support to answer the research question. The
researcher can conclude that both involvement and, even more so, longevity of
involvement in SG programs positively influenced nutrition knowledge in this population.
Improvements in nutrition knowledge are important for public health because
increasing knowledge is an important factor in skill development. Although knowledge
alone is not enough to change behavior, improvements in nutritional knowledge in
conjunction with attitude improvements can help build better habits in nutrition at an
individual level. SG programs help improve nutritional knowledge by providing hands-on
138

engaging lessons that keep students excited to learn, as reported by teachers and
parents. Additionally, the excitement concerning knowledge in students interests
parents to get involved in what their children are doing at school, raising parent
engagement at school, reinforcing student interest and engagement. The longevity in
program involvement helps to retain that knowledge to contribute to building and
maintaining improved nutritional skills. Improved knowledge, and ultimately engaging in
skills that promote health, can impact the rate of children and adolescents becoming
obese and developing related chronic diseases.
Nutrition Attitude
Results demonstrate that student nutrition attitudes were not significantly
different before and after implementation of the SG program but were higher based on
SG longevity. This supports results from the literature review that prolonged exposure to
SG relates to improved nutrition attitudes. Previous studies have found attitude
improvements using similar scales in willingness to taste new fruits and in changes to
snack preferences (Berezowitz et al., 2015).
The averages for students both before and after SG implementation were on the
higher end, with both scoring 29 out of a possible 40 points. Improving these already
generally positive attitudes further may be difficult in the short period of time. Attitude
changes requiring longer exposure time to a SG program is an inference also asserted
by previous research. One study found that 5 to 10 exposures are required prior to
seeing significant changes in attitudes (Heim, Stang,& Ireland, 2009). However, given
that the average nutrition attitude score for the well-established group was also 29
points, it is possible that these scores are subject to the ceiling effect for this age group.
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This survey tool did not assess preferences towards specific produce but
reviewed how likely students would be to try unfamiliar fruits and vegetables.
Interestingly, results in all levels show students are more likely to try new and different
fruits than new and different vegetables. The lowest responses from the wellestablished group answers were in willingness to taste a fruit or vegetable if it looks
strange, 38% and 30% respectively. These responses were far lower than willingness to
try strange looking fruits and vegetables by students in the new or no SG groups.
Strange is a subjective descriptor and while the original authors of the question may
have intended it to mean different or exotic, it is possible that students in the various
groups interpreted this differently, for example, it may have been interpreted as rotten or
browning by students with more gardening experience, indicating that it should not be
tasted.
Educators provide examples of opportunities where students are able to taste
new fruits and vegetables in different recipes. These are mainly in the Chef
Demonstrations and during garden club activities, and both are activities that teachers
noted students do not like to miss. Parent interviews corroborated the improving
attitudes in their child’s produce neophobia, from students that were previously very
picky eaters to slowly breaking their boundaries. These attitudes are shaped over time
as they explore and engage in growing different items in the garden, as demonstrated
by one parent, "They're a little bit more broad. She discovered Bok choy and green
onions. We'll go in [the SG] to scrape the leaf off and munch off it.". Another parent
describes a previous experience with a child that was particularly selective but has been
improving since being a member of the garden club for a couple years, “My son with the
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fruit is too picky…So I guess it does help him. Yeah, because now at least he tries
already the peach, the apples and the pear.” This is one of many stories about slowly
expanding willingness to try new fruits and vegetables that substantiate the survey
results, providing support to answer the research question. The researcher can
conclude that longevity of involvement in the SG program has a small amount of
influence on positively influencing student nutrition attitudes in this population.
Improving nutrition attitudes is significant because improved attitude can lead to
skill development. Improvements in nutritional attitudes in conjunction with knowledge
improvements can help build better habits in nutrition at an individual level. SG
programs help improve attitudes toward tasting new or strange fruits and vegetables by
involving students in the process from seed to harvest, inciting their interest the final
product. The improved attitudes in wanting to try new fruits and vegetables they have
newly learned about from the garden also excites parents in indulging these interests.
This provides opportunities to bond with their students in learning about what they grew,
how to cook it, and tasting it together. The longevity in program involvement helps to
continually expose students to more fruits and vegetables and interest them in tasting
what they’ve helped grow. Improved attitude in tasting new and healthy food, to start
incorporating more nutritious food in their diet regularly, can impact the rate of children
and adolescents becoming obese and developing related chronic diseases.
Nutrition Behaviors
Study findings show that student nutritional behaviors significantly increased from
the pretest to the posttest. This was most clearly seen in the self-reported increase in
consumption of new vegetable varieties at least two or more times in the school year
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from 36% before SG implementation to 45% after SG involvement. Students also
reported changes in their overall diet, with 79% in the pretest reporting that “what they
usually eat is quite healthy or very healthy” to 85% in the posttest.. While the attitude
section shows students tend to favor fruits over vegetables, the changes in behavior
were largely seen in the responses to vegetable consumption. Students reported eating
green salad, carrots, vegetables, and drinking water at least two or more times in the
last week at higher rates in the posttest than in the pretest. Additionally, soda
consumption “in the last week” decreased by an average of 5%. When comparing the
three levels of SG program longevity, the researcher failed to reject the null hypothesis.
Consistent with previous studies, results in behavior changes have been mixed, though
largely positive (Berezowitz et al., 2015; Schneider et al., 2017).
The use of SGs as a tool to increase nutrition behaviors is important because the
SG programs create recurring opportunities for students to engage in healthy behaviors.
The garden lessons help to improve knowledge and attitudes and to build skills in
nutrition that can develop into healthy lifestyle habits. SG programs use a holistic
approach to involve the entire family through garden club activities, events to try new
recipes with community partners, and affordable fresh produce to take home from
monthly farmer’s markets. Resources and support from community partners make
implementation of these programs easier for teachers and schools. If such behavior
changes that start at a young age remain over time, there is a potential to influence
chronic disease rates by preventing students from falling into the same dietary patterns
that have caused the rise in prevalence of obesity-related illnesses.
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An important note about the policy and environmental circumstances surrounding
behavior choices to keep in consideration is that often consumption behaviors are out of
the student’s control. For example, during survey administration at a school with no
garden program, a student felt they could not answer some of the questions and instead
began to write in an answer, “I have no food at my house, only if Grandma comes.”
Given that fresh fruits and vegetables are more costly than processed food or fast food,
it is possible that provision of a variety of fruits and vegetables may be more difficult for
students in food secure households Although all schools involved in this study were
Title I, the level of dependency on FRPL varies. Five of the eight schools serve a
population that have an FPRL eligibility of over 80%, and two of these schools had
populations that were 100% eligible. CCSD has recently started after-school supper
programs to help close this meal gap at select locations.
Additionally, due to changes that resulted from the Healthy, Hunger Free Kids
Act, meals served at school are increasingly healthy. However, if fresh fruit or
vegetables are not served, are unavailable due to limited supply, or students are not
able to finish their entire lunch during the small amount of allotted time, chances are
students had few other opportunities to consume them. Figure 4 below provides a
snapshot of the most current CCSD breakfast and lunch menus. Unfortunately, menu
history is not available to view the options at the time surveys were completed, but this
menu is an example from the no SG school. These menu samples show opportunities
to consume items that fit the behavior choices from the survey (new fruits, new
vegetables, or green salad) are scarce. These circumstances largely impact the ability
to change behaviors in consumption of fruits and vegetables as understood by this
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survey tool. Students in food insecure or low-income households are usually more
heavily afflicted from lack of communal nutrition knowledge and are in environments
where making healthy choices can be difficult. Reciprocally, involvement in the SG
program could also provide more benefits for students that normally do not normally
have access to fresh fruits and vegetables.
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Figure 4. CCSD School Lunch Menu for Participating School, Paradise Elementary,
Available from https://ccsd.nutrislice.com/
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Educators were not able to speak to many changes in student consumption
patterns. Instead they were able to express the level of engagement students have with
their SG and how it has led to some parents starting gardens in their homes to grow
fresh fruits and vegetables for their families. One teacher strongly believed that more
exposure to this type of programming influences lifestyle changes, “Putting a garden in
a school instills more holistic and long term changes in students.” This level of
enthusiasm is consistent with parent perspectives as well. Involved parents were able to
offer an overall perception of nutrition behaviors, and while most felt their child was
already eating a healthy amount of fruits and vegetables voluntarily, some noticed
changes in what they requested to try at home. One parent describes how their child
sometimes wants to try something new at home since they tried it in the garden, the
most recent example being squash. Another parent explains changes they noticed,
“Before he didn't try anything. He will vomit if I put it in the mouth. So he used to
eat only bananas, but I notice now that you say, he now eats mangoes, peaches,
apples and oranges. I think that’s because of the garden.”
Uninvolved parents believed that if their child would be more involved in the SG
program, it would certainly interest them in trying more fruits and vegetables. Another
uninvolved parent agreed that although her child does not show much interest in the
garden, he does get excited to bring things from the school farmer’s markets to try at
home. The researcher can conclude that involvement in the SG program has a small
amount of influence on nutrition behaviors, and student behaviors are strongly impacted
by their environment and interpersonal interactions with their parents. Physical Activity
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Physical Activity
Study results indicated that changes in physical activity did not differ from the
pretest to the posttest. Although, there was an increase from an average score of 13.8
in the pretest to 14.9 in the posttest, it was not enough to constitute a significant
difference at an alpha level of 0.05. When comparing the three levels of SG program
longevity, the researcher rejects the null hypothesis, as the interaction between level of
SG program and grade level had significant results. Students in well-established garden
programs and in third grade had significantly higher levels of physical activity than fourth
and fifth graders in the new SG group and the control school. Previous studies using
self-reported surveys found impressively positive results in improvements in physical
activity, partially owing to a specified after school program and partially in their more
simplistic survey format (Hermann et al., 2006).
While the SG programs inevitably cover nutrition and topics and physical activity,
none of the participating schools had a specific focus on a subset of students or
particular goals related to physical activity and nutrition. As understood through the
educator interviews, these programs are part of the school culture featuring a flexible
curriculum and enhanced use of garden clubs, community events, and engaging
lessons from supporting school partners and parent volunteers. The survey tool used in
this study included questions from the validated Physical Activity Questionnaire for
Children (PAQ-C), which is commonly used to estimate general levels of physical
activity in older students around 11-12 years old (Kowalski, Crocker & Donen, 2004).
The question formats were long, wordy, and a little complicated for the younger
students in this age group. Though these questions were adjusted based on the pilot
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group, it became clear during survey administration that third graders needed more time
on this section than fourth and fifth graders. Students often needed clarification on
activities that would qualify and spent the most time reading these questions to ensure
comprehension. The recall required to answer these questions were the most heavily
discussed among peers, in classes allowing discussion, on whether their activities (for
example, walking home from school or whether they played basketball for a long
enough time) met all the qualifications. Asking students about how they engage in
specific examples of physical activities may have produced better responses in some
cases, especially for the new SG group which was comprised entirely of students in
third grade.
Gardening itself is considered light to moderate physical activity leading some
researchers to assess student activity through classroom observations during garden
lessons. Findings demonstrate more varied types of activity in garden lessons than in
classroom lesson (Ainsworth et al., 2000; Wells & Henderson, 2014). Educator
interviews confirm this and cite how the students are much more excited and engaged
through the hands on lessons conducted in the gardens. Educators also explain how
students, especially those in garden club, are often in charge of maintenance, weeding,
clean up, and harvesting in the garden, all activities that would result in moderate levels
of physical activity.
Results from parent interviews corroborate the mixed results from the survey.
Some parents reported that they did not see enough influence from the SG on physical
activity and lamented the over-indulgence in screen time, though they considered
gardening activities a good tool to engage their students in “good old fashioned hard
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work” to get them away from their screens. Other parents attributed their children going
outside a lot more regularly and exploring, as well as becoming more aware of the
benefits of engaging in regular physical activity to being active in the SG. One parent
noticed their child self-monitoring their screen time and exercise,
“I think the garden yes did make him more active because I notice that since last
year, he goes on the computer and says hey, ‘I'm going to do my active training.’
So, he goes into the room, [does] pull ups and things, keeps doing exercise. I
don’t know, but he does it every day.”
Most parents agreed that they often witness students playing and running around in the
garden and value it as a space that encourages and invites students to engage in more
active behaviors. One parent explains how gardening is itself very active, “Students are
always climbing on tables and the large chairs, getting fit just by working in the garden,
and running around outside. Generally, students are more active as they are playing
there.” The researcher can conclude that involvement in the SG program has some
amount of influence on physical activity on this population, but it is likely more so during
garden lessons and activities, with mixed results in lifestyle changes, and that it may
have more of an effect on younger students. Improving diet and nutrition behaviors
alone are not enough to change health status or prevent the onset of chronic diseases.
These habits must be built in conjunction with improved levels of physical activity as
well. The SG program increases opportunities to engage in more physical activity, as
gardening activities themselves are considered moderate exercises. Many SG
programs also create opportunities to engage the entire family through events such as
hosting yoga in the garden.
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Student to School Connection
Study results showed student attitudes toward the garden were significantly
different between students in the new SG group and students in well-established garden
groups. Students in the new and well-established SG groups answered questions on
how the garden makes them feel and both groups had their highest and most positive,
responses to feeling happy. Students in the well-established group were more likely to
report feeling happy, active, relaxed, responsible, and smart than those in the new SG
group. They also felt uncomfortable and dirty less often than students in the new SG
group. Results for feeling smart, active, and responsible were significantly higher in the
well-established SG group than in the new SG group. These results provide evidence
that the SG elicits positive reactions from students, but also that their connection to the
garden may be strengthened through multiple years of usage.
Emotional connections through SG learning experiences may shape their selfconfidence, guiding students to feel more capable and connected to the school. School
connectedness gained through the garden is likely to have an effect on overall
achievement (Klemmer et al., 2005). Conclusions drawn from these results are that
students in this study population have moderately positive attitudes towards the garden
in the first year. Additionally, the longer students are involved in the SG program, the
more positive their attitudes towards the garden become. These positive attitudes may
stem from improved self-efficacy in gardening capabilities and better understanding of
curriculum content due to the higher levels of engagement in lessons that involve the
SG as a learning tool. Previous research supports this assertion in that experiential
hands-on learning and higher student interest and engagement breeds improved
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academic achievement, improved retention, and improved recall (Klemmer et al., 2005;
Land, 2013).
Both educators and parents corroborate the conclusion that SG lead to high
student engagement and excitement in SG lessons. Teachers described using the SG
in lessons for science and math, as well as using the space for students to read and
write in their journals. The environment has been revered for the therapeutic effects it
has on students and adults by both educators and parents. Educators discuss the
passion seen in students when discussing garden topics and describe their ever
growing interest in using the garden more often. One teacher illustrates how the
excitement for the garden impacts learning and connection to the school,
“I can feel the excitement of the children as soon as they step into our garden. It
keeps them engaged… It allows students to connect with a subject, such as
science, in a more hands-on way. This can encourage a stronger sense of
enjoyment with going to school.”
Teachers often brought up how they witnessed student enthusiasm for the garden in
listening to them countdown days until garden club or a garden event. Teachers
described how students are upset to miss out on these events, and some schools have
seen improved attendance specifically on garden days because of the connections they
have developed with their SG.
Teachers and parents also elaborated on how student connectedness to the
garden enhanced connectedness to the school. Both provided numerous examples of
students showing pride in their contributions towards turning small seeds into a full
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harvest. Students feel ownership of the garden, as one teacher explained “I do believe
student school-connectedness is enhanced because of our garden. They are truly
instilled with a sense of pride in being involved in this part of our school.“ Teachers also
often described how students protected the garden from younger or less involved
students that may disturb their hard work at recess. The sense of pride and connection
to the school creates a sense of community and teamwork as explained by another
teacher, “They often work together as teams, creating a sense of connectedness among
their fellow classmates as well.” This sense of community and garden connection leads
to more engagement in the school, which may have downstream positive influences in
improvement in attendance and academic achievement.
Parents also described their student’s connection to the garden in becoming very
protective of the space. Many parents expressed how students are so proud of what
they’ve grown and how excited they are to show them the fruits of their labor. One
parent brought up how students are also proud to be more involved in the school and
connect with school staff, as demonstrated in the following quote, “I think if they’re more
involved in the garden they are happy because everyone sees that.” Another parent
shared how their child previously did not enjoy school and would complain about it until
joining garden club. The student developed a connection to the school and wanted to
attend school more often. Interestingly, the connection to the school through the garden
can have a cyclical effect on bringing parents into the school. The majority of parents
started participating in SG events and taking on volunteering opportunities because of
the high level of interest the students were showing in the garden. In other instances,
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parents began volunteering in the garden because of their own interest, which sparked
their child’s interest in becoming more involved as well.
Through teamwork activities, parents have seen improved socialization in their
children as well. One parent illustrates this point,
“Well because my kid, the youngest one, is kind of weird. [laughs] And it helps
him to talk with people because before he didn't talk to nobody. Like you, no,
don't talk to me. He used to be like do it my way or not do it. And that's why he
was having a lot of problems in the school. And now he gets to know, get along
with more kids and I make him clean [the garden] because he's like ‘I'm not
touching that … no,’ yes, you are cleaning that. So now he does. He tries to
clean up. It helps him a lot personally.”
The SG program is able to also capture the attention of students such as the one
described in the quote. The SG program can bring together students that may not enjoy
the usual school activities offered in academics, sports, or arts, and allows them a
space to call their own in the school. This engagement and connectedness to the
garden has also created a better sense of eco-consciousness in students according to
parents. Based on the responses from this study population, the researcher can
conclude that involvement in the SG program has a positive influence on attitudes
toward the garden and improved school connectedness. Longevity of involvement in SG
programs has significantly stronger results in positively influencing student attitudes
towards the garden.
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Parent Engagement Strategies
The Social Ecological Model organizes the impacts of parent engagement in the
SG in its various levels and triangulation of data from the educators, parents, and
students illustrate the interconnectedness. The individual level includes student
changes through increased nutrition knowledge, nutrition attitude improvements over
time, mixed behavior changes, and positive attitudes toward the garden strengthening
over time. As positive attitudes towards the garden increase with longevity, students
engage more in SG lessons, get excited about garden activities, become more involved
in the school, show pride in their participation, and feel more connected to the school
community. This connection and excitement from the students drives parents to become
more involved in the SG.
The interpersonal level is demonstrated through parental engagement with the
students, the school, and other parents. The parents volunteer at the school most
commonly to bond with their child, but as a result are also able to build a social network
and spread awareness about SG events and volunteer needs. Their interaction with the
SG and their children lead to behavior changes and a stronger feeling of connectedness
to the school.
The organizational level is demonstrated through the ways in which teachers set
up the SG program to involve students and parent volunteers. The interconnectedness
of the various SEM levels is apparent, as teacher engagement was motivated by
perceived benefits of the SG hands-on lessons for their students (individual level) and
through a successful SG program, dependent on interpersonal level factors. Educators
relied heavily on the support of community partners to develop the resources and the
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expertise for a fruitful garden. Through multiple community partners providing financial
backing, logistical support, and educational lessons, the community sphere worked
together to promote healthy habits. The policy level was demonstrated through
discussion of a state policy that requires background checks for all volunteers, which
impacted the way the school can involve parents and implement the curriculum, as well
as parent participation in SG activities.
Teacher Engagement
Interviews revealed that teacher engagement in the SG program is motivated
most heavily by a personal love for the environment or gardening and by a desire to
implement the comprehensive STEAM tool for the academic benefits of their students.
Teachers not as interested in learning how to use extra tools for their lesson plans are
often led to do so by administrative guidance. Teachers reported that saturation of the
SG program throughout the school is dependent upon how enthusiastic the
administration is about the program, as that inspires the school to follow suit. Teachers
explained how the success of a SG program requires administrative support, “Teachers
pick and choose some of the lessons and supplement it with their own lesson plans.
This is dependent on the structure that the administration puts in place” and “School
administration support is 100% needed. The SG cannot be done without
principle/administrative support. Without their support it is difficult to run the garden.”
Administrators often then support the program through applying for grants for the SG
program and engaging more teachers to implement the program throughout the school.
Without the support of the administration, program growth becomes limited as only
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teachers that are already enthusiastic about the garden program choose to use it to
engage students and parents.
Another major motivation for teachers to implement the SG program is to develop
the many opportunities to engage parents as a part of the school community, an
example expressed by one teacher, “One of the reasons the garden was created was to
promote parental engagement.” Added benefits of improved health behaviors by the
parents and students, with the help of community partners, were also reported.
The largest factor in sustaining a SG program is the support provided by partner
organizations. Most often discussed by teachers is the benefit of being able to use an
established curriculum that meets all state and district lesson requirements and is
adaptable to their lesson plans. Partner organizations also provide structure for the
program through activities and events such as chef demonstrations, yoga in the garden,
garden club, and farmer’s markets. These are all set up to foster a deeper connection to
the SG by students, and to provide more opportunities for parents to get involved.
Partner organizations provide guidance, develop resources, make connections with
more community partners, and provide logistical support for SG events and activities.
They also coordinate recurring garden team meetings to help keep the SG program on
track with meeting goals for garden expansion and planning events to involve parents.
Teachers expressed that regularly scheduled meetings and sponsorship relationships
would improve communication and make parent engagement easier. For teachers to be
able to implement a holistic engaging SG program, the support of a partner organization
is essential because it relieves the teachers of so many organizational responsibilities.
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Parent Motivations
Parent motivations to get involved with SG were based in four main categories:
for their child, for their love of the environment, for the school, and for a sense of
community. Parents were interested in joining activities that their children are
enthusiastic about to support their interest. One parent explains this,
“It's nice in the sense that they get to see what their students are doing. I just
want to see what comes up more and be more hands-on with that because the
kids take so much pride in that.”
The SG overall provides benefits in nutrition and aids in building positive skills, and
parents reported that they enjoyed getting involved in the SG to instill additional values
of “good old fashioned hard work and working with your hands off their screens”.
Parents also reported signing up to volunteer to make their child happy because having
their parent present at their school brings them joy and pride. The majority of
discussions centered on being able to bond with their child and engaging in activities
with their peers. One parent described this through the following quote, “They'll run up
to me and Richard and be like, ‘Look! Look at how much it grew. Look at how it changed
color’ and it's just neat to see it.” Mainly, parents wanted to connect with their children in
productive ways,
“I had parents come up to me and just say this has been the most rewarding day
they've had in months to be able to work with their children whether they were
doing painting of the wood and treating the wood, whether they were pulling
vegetables or putting out new compost.”
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In this way, school gardens not only work to improve student health outcomes, but also
reinforce positive influences in knowledge and attitudes by engaging parents to continue
these habits with their students at home, with the additional benefit of building
relationships with school staff.
Parents described signing up to work with the garden because of their love for
gardening activities or the environment. One parent described the reason they started
volunteering with the SG program because she felt students were not getting enough
exposure to nature and the benefits from it,
“I handed an orange to this boy and he was about 13 or 14 and he said how do I
open this? So, it really, really made me sad. So, it is things like that or its children
who really don't have the exposure to our, not only just our earth but to nature. I
love the outdoors myself and I just love the earth and I feel it's a very soothing
place. It's very calming for children. I think we could all kind of communicate
differently in a place outside of the school environment.”
Parents were also largely motivated to help as a way to show gratitude to the school.
They wanted to show their appreciation to teachers and staff and find ways to support
them. Parents discussed how they and their peers are always looking for opportunities
to come and help. One parent described that they visit the school to help in any way
they can, whether they have been asked to or not, “Oh, they do not need to call me. I
always show up.” Correspondingly, parents are also motivated to continue volunteering
because of the appreciation they receive from the school staff.
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Parents specified that they enjoy the garden work because it involves their
skillset, “I can actually do something that I actually am familiar with as far as working
with things. I’m a —like you say—a third generation carpenter, so, I love working
outside, I like that. I do not like Math.” Similarly, many parents shared this sentiment in
being able to help using their particular set of skills in various topics such as cooking,
landscape work, crafts, or yoga. Parents enjoyed forming relationships with other
parents and enjoyed building new skills (in communication as well as gardening)
through the SG. Parents felt they were developing community by sharing skills, learning
together, and meeting other parents with similar interests. Parents also describe how
the SG brought them closer together with parents they never would have anticipated
forming friendships with,
“Like when we have new parents, we start talking to each other and then that's
the way to know each other. Like her, she used to say she used to see me and
say ‘I don't like her [points at parent volunteer], she's like ugh.’ and now I have
another parent that we talk about it and she says yeah, I didn't talk to you
because the way you look and you were like ‘Eww’ [laughter] but now they know
me and figured out hey, you're really nice. So, it helped me to get [to know] more
people and to know me how I am.”
SG Engagement Benefits
Parents described a range of benefits from working in the SG. They believed
they were improving school relationships through volunteering. A strong relationship
with the school decreases discomfort and helps make it easier to have the more difficult
conversations about their child or needs. Parents enjoyed more ways of bonding and
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connecting with their child, as well as being a part of what their child is learning and
doing at school. The SG helps students see the connection to the environment and
understand where their food comes from. These were important values for parents to
see develop in their children, as demonstrated by the following quote,
“It's seeing them grow. It's seeing them going and a lot of them—like my
daughter—comes in, ‘oh my God! Why are we doing this?’ the roll of the eyes.
‘Why are you making me do this?’ And they go from that to they see squash, and
zucchini, and cucumbers, and different herbs grow. And all of a sudden, they
want to harvest them and they're curious about them. And then, ‘How do we cook
them?” and “How do we eat them?’”
Witnessing the positive influence in the student from improved nutrition knowledge and
expanding tastes, to socialization and improved school engagement have all been
benefits that parents enjoyed from their participation in the SG.
Parents also enjoyed benefits from developing new skills in the SG. These
included skills related to gardening, but many that extended beyond that. These
included skills related to leadership, such as planning, organizing, communicating,
recruiting and coordinating with community partners. Parents also discussed getting
involved with budgeting and grant writing, as well as having a say in setting future
school events. Just as students felt a sense of pride and ownership in their work, so too
do the parents. This also led to feeling connected and developing a sense of community
with other parents and with the school.
These opportunities are unique to the SG program. Engaging parents in different
school organizations such as a Parent Teacher Organization, is likely to have differing
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outcomes because they usually plan events for students to enjoy, such as a haunted
house, but usually lack hands-on or fun activities to complete with the students. The SG
program engages different community partners and holds various events that allow
parents to work directly with students and work outside in nature, which can have
therapeutic effects, as parents have described. This mutually beneficial relationship may
make it easier to draw parents in to help implement the program. Based on the results
from interviews with parents and teachers, there are some identified practices that
schools can follow to improve parent engagement. These practices focus on more
interpersonal connections to spread more information, continuous outreach from the
school to parents, and variability in level of commitment among offered engagement
opportunities.
Recommendations
From the quantitative section, a few key strategies can be implemented to raise
student engagement. Partnering with local school garden organizations provides
necessary support for educators to apply a comprehensive garden program. Setting a
schoolwide curriculum goals with the administration help to ensure all classes are
getting opportunities to connect with the garden and allowing for more consistent
lessons. This is especially true when garden focused curriculum is implemented through
a science special area subject class. Attitudes towards tasting new fruits and vegetables
improve through regular exposure to the SG, involvement in growing the produce, and
more opportunities to taste what they’ve grown. SG Clubs and hosting chef
demonstrations directly engage students with what they have grown. Increasing
opportunities for physical activity impact changes in behavior. Providing these
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opportunities in the form of gardening activities and events such as hosting yoga in the
garden have shown to be effective. Another successful method has been to foster a
relaxed atmosphere around the garden allowing students another space to run and
play.
As understood from the qualitative analysis, schools should follow some key
strategies with SG programs to engage parents. The first is to improve methods of
sharing information. The uninvolved parents were not involved in the SG because they
had no idea how to become involved or what opportunities were even available. They
had very little understanding of the SG program and many assume the garden is there
purely for school beautification. Increasing awareness can be accomplished by
expanding teacher reach (helpful methods included staff emails and school message
boards) so that even teachers not regularly using the SG know about the various events
and programs to communicate them to their students and parents. Increased teacher
use of the SG correlates to higher student engagement, which then directs more parent
engagement and awareness. One method that schools have found success in is to
provide introductions and tours of the SG program as part of already popularly attended
events, such as Open House or Academic Nights.
Parents are also uninvolved because of misconceptions. Some parents report
that for years they never bothered coming in to help the school because of
preconceived gender norms that only mothers would be welcome for roles in working
with children or volunteering at the school. Additionally, parents don’t have enough
information on the SB287 policy. Parents report feeling discomfort in coming to school
and fear regarding immigration related repercussions in getting a background check.
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Other parents do not want background checks due to unclear understanding on what
would bar a person from being able to volunteer. Sharing more information on this
process may alleviate some of the fear.
Sharing information on the SG program and methods in which the students and
parents can get involved can be accomplished in a variety of ways. The most successful
method of spreading awareness according to both parents and teachers is first through
the connection students feel in the garden. Student interest breeds parent interest, so
when teachers are engaging students in the program, it also attracts parents to see
what their students are excited about at school. Another successful method, agreed
upon by parents and teachers, has been through interpersonal connections. Speaking
to parents in face to face communication breaks language barriers allowing parents to
translate for others as needed, answer any questions quickly, and develop personal
connections with staff and other parents. Parents have found that standing outside with
fliers and speaking to other parents directly has produced better results of engaging
parents than any other form of communication. This is done during peak times before
school during student drop-off or after school during student pick-up. Direct messages
from classroom teachers through text messaging applications has also been successful,
followed by paper fliers, with the caveat of parents having to remember to check their
child’s backpacks for the fliers.
Repeated outreach to invite parents multiple times a year would be an effective
method of raising parent engagement as well. Currently, schools tend to depend on the
same small batch of parent volunteers from those that responded to an initial call out,
but parents all agree they would like to interact with more parents and often need
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additional help as well. Keeping variability in the times these engagement opportunities
are held is also a helpful way of reaching more parents, as time constraints were a
commonly reported challenge. SG programs have commonalities in resources and
types of events held, but most run differently at each school. Some schools have found
high attendance for weekend events, but these can be difficult to host regularly because
they require school staff to volunteer their time outside of work hours. The majority of
parents that volunteer in the school are coming during school hours while some are
taking tasks home to complete in the evenings.
Schools should make sure to provide a variety of opportunities to bring parents in
to work with students in the SG, allowing parents to engage informally with smaller
tasks or take on leaderships roles to help plan garden events. Having specific tasks for
parents to complete has also been a successful way to engage parents. As parents
have reported, many are looking for ways to help in an effort to show gratitude to the
school, but they are usually unaware of ways in which they can do so. Parents and
teachers agree that the most attractive tasks are those where parents can work with
students. Some parents are interested in helping, but often can’t find the time for full
events. Parents have suggested that, especially when garden activities can become
task heavy, it is a prime time to involve parents that may be able to just pick up
donations from somewhere and drop them off at the school. These small tasks provide
immense help, allow them to still feel a sense of community, and also keep parents
engaged in doing more. The SG program has so many different facets that parents of
various skills can all find a way to help and often it just depends on teacher outreach to
continue to invite parents in for different ways to participate.
164

Developing leadership roles for parents is an important component of the garden
program. While some parents start getting involved in the school through small tasks,
others thrive in being part of making decisions and planning how the program can be
improved. Many parents have expressed satisfaction in developing a relationship with
the school through the garden that allows the staff to trust them with many different
types of tasks. Parents enjoy that school staff will offer tasks they would like to see
completed and leave them to it. Trust and appreciation has factored into this type of
relationship that has kept them coming back to help more frequently. The variability in
event times, task types, and level of engagement attracts more parents so they can
choose the type of commitment they feel most comfortable with at that time. Parents
have commonly been very excited to get involved in SG events and tasks because of
the ability to bond with students, be outside in nature, form relationships with other
parents and the school in a non-threatening and relaxing environment. Schools should
keep those priorities in mind when attempting to raise parent engagement.
Validity
The quantitative survey tool was piloted at one elementary school and questions
were adjusted to provide more streamlined answer choices to improve clarity for the
capabilities of elementary school aged students. Instrumentation bias has an impact on
internal validity in the varied types of survey administration, but effects should be
minimal as only the students in the new SG group were measured twice. These
students took the survey using paper formats both times and were conducted five
months apart. However, the researcher was only present to provide the introduction
during the pretest. History bias could also have a small effect on internal validity
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because survey administration was conducted at the eight participating schools over the
course of two years. Transiency and attrition is common in CCSD and could have
contributed to data loss, but the paper survey formats contributed to more data loss
(n=27) as it allowed incomplete surveys. More students were present in the posttest
than the pretest preventing the researcher from being able to use them in matched
analysis, but the final sample size of 93 students was sufficiently large to avoid any
issues stemming from transiency.
The Hawthorne effect also had an impact on internal validity of the survey, but
this is spread evenly across all participants as they are all aware of their participation in
a research study. The researcher assured participants during the introduction that there
are not right or wrong answers and the goal in research is to reflect their truthful
responses for an accurate representation. The recruited locations were selected by
convenience sampling with recommendations from community to ensure students from
every level (well-established, new, and no SG groups) were included in the study. Use
of multiple classes at each level control internal validity. Measurement validity was
achieved through face and content validity. Face validity in assessing whether questions
are asking what the researchers intended was also confirmed from the pilot group and
that all survey questions were pulled from validated sources. Content validity is sound in
that the survey tool is completely addressing all research questions and covering all five
areas the researcher wanted to assess: nutrition knowledge, nutrition attitudes, nutrition
behaviors, physical activity, and attitudes towards the garden. Cronbach’s alpha was
used to measure reliability of the survey tool and found to have 0.8 or “Very Good” level
of internal consistency.
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Generalizability to the greater population from these results is high based on
selection of schools from geographically, socioeconomically, and ethnically diverse
populations. This study was observational and made no changes to the environment, to
the way students were learning, or to the way teachers were implementing lessons, so
ecological validity is sound, and the results are from a very realistic setting. However,
error based on student history is possible to confound some of the results. The
researcher did not ask whether all students in the no garden or new garden group had
ever been involved in a SG program, perhaps coming from a different school. This also
extends to the well-established garden group and not knowing whether all students
were involved in a SG program in at least the preceding two years. Measurements were
taken with the assumption that each student in each group fit the eligibility
requirements. All minorities, genders, races, and ethnicities were included in this study
and participants were included only if they were in third, fourth, or fifth grades at
participating elementary schools. Minimal harm was detected in this observational
study. No personal identifying information was collected. Providing informed consent to
parents in both English and Spanish ensured that the majority of parents were able to
comprehend the study intentions and that clear consent was attained.
The qualitative analysis from the interviews has validity through intercoder
reliability (confirmability) by having two coders for the educator analysis and two coders
for the parent analysis. Triangulation of data in the interpretation of results in the
qualitative and quantitative pieces and assessing points of saturation provides further
credibility to the study and methods.
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Limitations
Several limitations should be considered when reviewing this study. Although
race and ethnicity data were collected for the general population of each participating
school, the survey tool did not ask any demographic questions. This information could
have been beneficial in generalizing some of the results to the greater population and in
revealing the diversity of the sample population. The researcher does not wish to
perpetuate archaic socially constructed gender roles in how students learn, but it is one
common method research can offer general comparisons to other groups and
populations.
More important demographic questions the study would have benefited from
include the demographic questions concerning the SG involvement history of each
participating student. Survey questions should have included ones asking if they were
involved in a SG program the prior year, whether they participate in garden club, and
how often they are involved in garden activities in the current year. The classes
participating in the new garden and well-established garden groups were selected
because the teachers were regularly using the SG, but it is unknown if some of the
students came from classes or different schools that didn’t use the SG.
Quantitative data collection is based on self-reported responses, but triangulation
with the qualitative interviews to corroborate student answers with educator and parent
perceptions improves reliability of results. Some questions, such as the ones for
physical activity, would have been more effective and efficient if they were asked in a
more succinct format and asked about more specific activities. This would have made
the survey easier to use and faster to complete for the younger age groups as they may
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have needed less clarification or not been overwhelmed in having to read a long
question. Questions for the behavior and physical activity sections are subject to recall
bias. Behavior questions on consumption may have been more successful if they
focused on the school lunch time frame instead of options that were too broad or not
regularly available.
The design of the study carried some innate limitations from the variation in
survey administration. In order to best serve the classroom teachers for being so flexible
in volunteering to participate, they were provided with options in survey administration
format that would best suit their schedule. Surveys completed on a Chromebook were
much more complete due to the format by Qualtrics, and the tool was easier to navigate
question formats that were novel for students such as answering Likert scale questions.
However, the paper format allowed students to skip questions or accidentally place
responses for the next question in the same line as the previous resulting in a high
amount of missing answers. Students also had crossed out answers and sometimes
handwriting that was completely illegible. The paper method was more time consuming
and caused data loss from incomplete surveys.
Not every school or classroom requested an introduction from the researcher to
explain the premise of the survey and why the students were being asked to complete a
survey. While present in the class, the introduction was a great way to show the
students the significance of their input and engage them in the process. This produced
thoughtful recall discussions showing that students were taking their responses to the
survey seriously. Classes without this introduction had a different experience and may
not have had the same enthusiasm in completing the survey. Surveys were also
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administered over a period of two years potentially being subject to time bias. Students
completing the survey in the presence of the researcher may have been subject to the
Hawthorne effect, but it seemed they were interested in answering honestly to
contribute to the study.
Most importantly, sampling limitations are recognized in being able to recruit only
one usable school location and grade level for the new garden group and only one
school location for the no garden group. The well-established and no levels of SG
implementation included participants from third, fourth, and fifth grades, but the new
garden level only included third grade students. This limited assessment in the
interaction effect of how the grade level can impact the change in knowledge, attitude,
nutrition behaviors, and physical activity on level of SG involvement.
Parents and teachers that were interviewed for the qualitative assessment were
happy to be able to share their story and perspective about the garden. However, one
married couple in the uninvolved parent group were seemingly impacted by the
Hawthorne effect when answering questions about joining garden activities in the future.
The researcher did their best to make sure they felt comfortable to answer honestly by
reminding them that responses were anonymous, and all perspectives will only help
improve the program. Selection of the teacher and parent population was limited in that
it was through a nonrandom procedure, but the advantages outweighed this limitation.
Snowball sampling was utilized for the more valuable benefits of efficiency, ability to
connect with less accessible individuals, and the willingness of people to volunteer due
to the trustworthy referral.
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Finally, variation in program implementation is a limitation to this study. A
commonly expressed advantage of the SG program is its adaptability and variation to fit
the needs of the school and the classroom. This causes an individualized program
customized for each school and a level of variability in lesson structure. Out of the five
well-established garden programs, each had farmer lessons, two had a specific science
special to incorporate the garden, and the other three had their regular classroom
teacher implement the program. The new garden program also used the classroom
teacher in conjunction with the farmer lessons, while the no SG group did not use a
specific science special either.
Future Research
Future studies should consider the types of programs at each school and stratify
based on their level during analysis for more in depth comparisons of changes in
knowledge, attitude, and behaviors. Researchers should also aim to ensure comparable
groups can be recruited for each level, age group, and variable of the study for a more
robust assessment. Study designs should review their survey tool and consider
developing their survey tool with questions ranked by levels of difficulty to assess any
differences in type of knowledge gained over multiple years in a SG program versus the
first year in an SG program. It is plausible that students in well-established schools
retained high levels of nutrition knowledge, but also have a deeper understanding of
nutrition related to diet and gardening information. This would be an interesting avenue
to explore. It would also be a good idea to add more specific choices for behavior
questions. Answer choices based on what is usually offered in the school lunch menu
for that month would allow students to choose what they have eaten out of a variety of
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normally available options. This would permit students to pick from familiar choices
without feeling ashamed or inapt in their ability to respond to the question and provide
more realistic results.
Paying attention to the number of schools at each level of the independent
variables and aiming for more matched demographics and program structure could help
illuminate more specifics on ways to best engage students. Future research would also
gain valuable insight by following the same cohort of students from their first year with a
garden to at least their third year in the garden through an annual survey. In addition to
recruiting schools to fill in program longevity and grade level requirements, research
endeavors should include more perspectives in their analysis. Working with partner
organizations to quantify attendance at SG events as well as measuring the impact of
various communication methods can help to identify the most effective parent
engagement strategies. If partner organizations would take a lead in collecting this type
of data, it would relieve the added pressure on teachers to track this information and
likely enhance protocol adherence. Gaining perspectives on partner organization and
administration priorities for effective programming would also help build more programs
throughout the state of Nevada.
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Chapter 6. Conclusion
The purpose of this study was to demonstrate the impact of SGs on student
knowledge, attitudes, and behaviors related to nutrition and physical activity, examine
the student connection to the garden, and to identify stakeholder perceptions of best
practices in using the garden as a parent engagement tool. The researcher aimed to
understand whether SG program longevity influenced student outcomes and found
improvements in nutrition knowledge, nutrition attitudes, nutrition behaviors, physical
activity, and SG attitudes. These were corroborated through teacher and parent
interviews. Interview results provided motivations, benefits, and challenges in parent
engagement, allowing the researcher to identify key strategies to improve engagement
in CCSD. A unique benefit of the SG program is the way in which it enables different
people to get involved regardless of language barriers, socioeconomic status,
educational background, or gardening experience. Bringing parents to the school to
learn and volunteer helps build community by connecting parents to the school staff,
developing relationships with other parents, and bonding with their children. This
develops an environment where the school and partner organizations can work to
engage parents to develop healthy nutrition and physical activity habits in their children.
Each level, from community participation and school program implementation, to parent
engagement and educating students, works to reinforce the decision to make healthier
choices where possible. Developing a more active and nutritious lifestyle as a family
and starting at a young age will make an impact in prevention of developing chronic
diseases, such as those associated with the growing rates of obesity in Nevada and the
United States.
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Appendix B
Educator Survey Tool
1. How do you use SGs in terms of student programs or curriculum?
2. How is your farmer involved with SG activities? And how often?
3. How important is the support of your partner organization in the success of each
SG?
4. How well do you think that the SG aids with parental engagement?
5. What specific SG opportunities/events do you hold for parents to participate? How
often?
6. How many parents participate on average?
7. Do you notice variability in the attendees?
8. Is there a specific event/opportunity that garners more interest?
9. What method of communication related to SG events has been most successful at
achieving parental attendance?
10. What, if any, parental feedback have you received that would aid in program
improvement?
11. Are there any other ways that you receive or encourage parental participation?
12. Do you invite or encourage non-parental volunteers (i.e.: the business or art
community) in the SG activities? If so, what?
13. Do you hold SG team meetings for volunteers or partner organizations?
14. How important is the support of school administration in the success of your SG?
15. What resources have been the most helpful in utilization of SGs? (i.e.: teacher
training or staff engagement activities)
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16. Do you feel that student school-connectedness is enhanced due to SG participation?
If so, how?
17. Do you feel that student attendance is increased due to SG participation?
18. How impactful is updating school staff on SG activities to the success of your
program and what methods of communication have you found most effective?
19. Has the new policy, SB 287, on volunteer background checks impacted your ability
to attract volunteers to help the SG program?
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Appendix C
Involved Parent Survey Tool
1. How many children do you have at this school, what grades?
2. What are some ways that the school or teachers have tried to involve you in the
school?
3. Do you volunteer at or attend school events regularly?
4. How are you involved with school garden activities? How often? (i.e. through
monthly garden team meetings/recurring volunteer activities/ specific events)
5. Do you feel welcome at the school garden? Do you think other parents feel welcome
at the school garden?
6. What motivates you to volunteer with the school garden?
7. What benefits do you experience in volunteering with the school garden?
8. Do you feel that garden events are normally catered to gain parent involvement?
9. What specific garden opportunities/events are held for parents to participate? How
often?
10. Is there a specific event/opportunity that garners more interest? Is there something
that would attract more parents?
11. What challenges do you face in being able to participate in school garden activities?
Can you think of any challenges that other parents might face?
12. Has the new policy, SB 287, on volunteer background checks impacted your ability
to volunteer or your comfort level with the school garden? How do you feel other
parents may have been impacted by this change?
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13. Has your relationship changed with the school since participating in the school
garden (i.e. administration/school garden coordinator/school staff), how so?
14. Has your involvement in the garden helped foster any relationships among other
volunteers or have you become more friendly with other volunteers?
15. How do you usually find out about garden events? What method has been most
successful?
16. Do you share garden event information with other parents or community volunteers?
How?
17. Do you find that students feel more connected to the school due to garden
participation? If so, how?
18. Do you feel that student attendance is increased due to garden participation (i.e.
does your child make special effort to attend school on garden days)?
19. Does your child ask for fruits and vegetables that they have tasted in the last year?
20. Have you noticed any changes in the fruits and vegetables they eat?
21. Have you noticed any changes in level of physical activity in the last year?
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Uninvolved Parent Survey Tool
1. How many children do you have at this school, what grades?
2. What are some ways that the school or teachers have tried to involve you in the
school?- Can you name some of the events held for parents to participate? How
often?
3. What challenges do you face in being able to participate in school garden activities?
Can you think of any challenges that other parents might face?
4. Do you feel welcome at the school garden? Why? Do you think other parents feel
welcome at the school garden?
5. What would motivate/enable you to volunteer with the school garden?
6. Has the new policy, SB 287, on volunteer background checks played a role in your
ability to volunteer or your comfort level with the school garden?
7. How do you usually find out about garden events? What method has been most
successful? What would be successful?
8. Do you find that students feel more connected to the school due to garden
participation? If so, how?
9. Do you feel that student attendance is increased due to garden participation (i.e.
does your child make special effort to attend school on garden days)?
10. Does your child ask for fruits and vegetables that they have tasted in the last year?
11. Have you noticed any changes in the fruits and vegetables they eat?
12. Have you noticed any changes in level of physical activity in the last year?
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Appendix D
Q-Q Plots for normality of dependent variables.
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Residual Plots for two-way ANOVA assumptions
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Appendix E
Plots for two-way ANOVA dependent variable interactions.
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posttests along with behavior observations before and after the educational intervention.
Writing and presenting this paper included program development, communication and
coordination with multiple parties, extensive research on comparative studies to improve
upon and similar programs, statistical analysis, time and volunteer management, attention
to detail, and organization.
BACHELORS OF SCIENCE IN HEALTH SCIENCES IN PHYSIOLOGY, MINOR:
CHEMISTRY, COLLEGE OF SCIENCE | 2011 | COLLEGE OF MEDICINE,
UNIVERSITY OF ARIZONA,
BACHELORS OF ARTS IN CLASSICS | 2011 | COLLEGE OF HUMANITIES,
UNIVERSITY OF ARIZONA
Experience
UNLV CAMPUS COMMUNITY GARDEN COORDINATOR| FACILITIES MANAGEMENT
UNIVERSITY OF NEVADA LAS VEGAS| AUG 2018- CURRENT
Build campus community by engaging university students, faculty, and staff to
participate in the campus garden. Develop, plan, and execute workshops and events
to enhance community at the university by providing students, faculty, and staff a
place to congregate, grow their own food, and learn about sustainability, nutrition, and
health. Maintain communication and inform volunteers, student groups, and plot
holders of opportunities for research and wellness.
ASSISTANT
SUSTAINABILITY
COORDINATOR| FACILITIES
UNIVERSITY OF NEVADA LAS VEGAS| OCT 2017- AUG 2018

MANAGEMENT

Initiate new and build upon existing sustainable practices at this institution in terms of
academic policies, economic investments, community partnerships, environmentally
conscious practices, and instilling a social and environmentally conscious culture in
the student body. Organize and lead the Sustainability Council monthly meetings
consisting of faculty and staff interested in helping the institution become more
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sustainable in terms of research practices, academic opportunities, improve campus
collaboration, and energy saving operations. Draft and review grants and proposals to
fund new programs to increase sustainability on campus, such as for composting
programs and new staff positions. Work with student organizations to mobilize new
practices in increasing awareness, improving recycling opportunities, and galvanizing
student action. Advise student groups such as Take Back the Tap, Student
Sustainability Council, and campus sustainability interns, in event planning, drafting
proposals, and how to more effectively engage the campus community in their
initiatives.
PERMITTING PROGRAM ASSISTANT | DEPARTMENT OF AIR QUALITY OF CLARK
COUNTY | MAY 2015- AUG 2017
Review minor stationary emission sources’ air pollution control requirements. Speak with
various businesses and consultants, such as gas stations, public schools, office
buildings, and aggregate facilities, to be permitted as an emission source to help them
understand this highly technical process. Research and evaluate the source for possible
permit. Evaluate emission rates from various sources through mathematical calculations
and verify compliance with federal and local regulations based on the Environmental
Protection Agency’s Clean Air Act. Participate in the development of applicable
regulation language and air pollution control rules, including researching and analyzing
air quality issues, air pollutant emissions, emission control technology, economics,
implementation issues and regulatory considerations, specifically in updating the
Nevada State Implementation Plan. Prepare technical support documents, permits,
public notices, and various required reports. Maintain emission unit and emission
inventories and responds to public comment. Record meeting minute summaries to
communicate discussions and conclusions of air pollution control methods. Perform
quality control and quality assurance on entered data.
COMMUNITY PARTNERSHIPS COORDINATOR | GREEN OUR PLANET | FEB 2015JAN 2016
 Manage and continually develop Chef to School Program involving over 60 local chefs
and restaurants, with over 80 schools. Lead garden coordinators and schools to create
events that fit their theme and setting. Recruit and interview local chefs in the Las Vegas
community to partner with an elementary school involved with the Outdoor Garden
Classroom Project by Green Our Planet. Develop nutritional recipes, demonstration
resources, and guidelines for chefs to teach students potential ways to utilize the fruits
and vegetables the students are growing. Coordinate calendars of elementary schools
and chefs to schedule demonstrations at each school. Manage all stakeholders in the
process and clearly communicate the responsibilities of each to the school in order to
coordinate upcoming Chef to School Events. Engage local professionals to volunteer
with the students by communicating the goals and benefits of the school garden
program. Build community relationships in order to foster social change toward adopting
healthy behaviors to decrease obesity and various chronic diseases.
ARL 5TH GRADE TEACHER| CLARK COUNTY SCHOOL DISTRICT| AUG 2014-JAN
2015
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 Develop, plan, and implement detailed lesson plans outlining daily procedures, short
term goals, and long term goals. Collaborate with grade level team of peers in order to
investigate and maintain quality control of demonstrated procedural techniques deemed
effective during meetings and communication platforms. Prepare documents of
compiled student data and present factual evidence of student growth to superior.
Create written reports demonstrating evidence of student growth using Microsoft Excel
and Microsoft Word. Explain new concepts, educational materials and policies in clear
and simple language in various teaching styles to reach students of diverse
socioeconomic and ethnic backgrounds. Teach lessons in creative and innovative ways
using Microsoft PowerPoint, Microsoft Word, and Adobe Acrobat Creator, among
various other computer applications to appeal to students coming from households
speaking multiple languages. Manage nearly 30 students in staying attentive to their
tasks. Motivating and moving students toward complying with state curriculum
standards and regulations.
LEAD FAST FORWORD LITERACY COORDINATOR | CLARK COUNTY SCHOOL
DISTRICT| JAN 2013-JUN 2014
 Implement Fast ForWord literacy program throughout school as a teaching aid. Monitor
progress of over 100 students entering daily progress information using Microsoft Excel.
Maintain attendance and observation records in Microsoft Calendars and Microsoft
Excel Charts. Draft written reports concerning individual progress on each student using
Microsoft Word. Present summaries to supervisors of successes and growths by grade
level using Microsoft Power Point. Teach, motivate, and encourage students low in
reading skills to become stronger and faster readers in order to meet their grade level
standards.
LONG TERM SUBSTITUTE TEACHER | CLARK COUNTY SCHOOL DISTRICT| MAY
2012 – JAN 2013
 Assume responsibilities of daily classroom teacher. Enforce classroom management of
over 25 students Keep students focused on the task at hand. Explain new concepts and
ideas in clear and simple language in various teaching styles to reach every student.
Encourage growth and desire to achieve in all students using discipline and positive
reinforcements. Analyze oral and written results of each student to check for
understanding. Find innovative ways to explain topics for complete comprehension.
Work with grade level team to create lesson plans on classroom material. Present
results to Principal on techniques and success rates.
BARISTA, CASHIER | CANYON CAFE| NOVEMBER 2007 – DECEMBER 2011
 Work quickly in a consistently fast-paced environment to efficiently serve customers
with all different urgent needs. Multi-task to complete numerous orders of various
specifications. Maintain inventory of supplies and ingredients. Assume responsibility of
cash register and properly audit the total ensuring correct amount of cash is present at
the end of each day. Maintain a clean, sanitary, and fully stocked workspace. Perform
tasks in a professional and jovial manner to ensure customer satisfaction.
Skills & Abilities
200

Highly organized, cooperative, fast learner, self-starter, clear and effective communicator,
ability to work well independently as well as on a team, confident presentation skills,
passionate about the community, capable of managing stressful situations in a heavy
workload, resourceful, and creative!
Mastery in Microsoft Word, Microsoft PowerPoint, Keynote, Microsoft Excel, Smart
Notebook, Microsoft One Note, IBM SPSS data analysis, and other computer
applications
Advanced skill in developing and sending newsletters and organizing data lists in services
such as MailChimp.
Fluent in Urdu, Hindi, and moderate fluency in Spanish
Conferences
Nevada Public Health Association
(2019)
Scheduled for an oral presentation of a qualitative phenomenological study based
in the Social Ecological Model assessing perspectives of nine school garden
stakeholders regarding best practices in parent engagement. Additionally,
scheduled for an oral presentation of a Standard Operating Procedure manual
developed specifically for the unique and innovative gardening programs
designed by school garden programs in Southern Nevada.
American Public Health Association
(2018)
Presented at the American Public Health Association annual conference on
promoting health equity in health programming through presenting results on the
evaluation of a youth education program.
Association for Advancement of Sustainability in Higher Education (AASHE)
(2018)
Presented at the AASHE conference on the innovative practices in UNLV’s
sustainability
efforts and providing a snapshot of all of our campus achievements.
This included
explaining the pathways and challenges overcome in terms of
funding, grants, partnerships
achieved to attain UNLV’s first in-vessel composter
and then developing a program to use it.
School Garden Conference
(20142016)
Presented at Green Our Planet’s conference on funding opportunities, past
successes, and strategies to involve your community using all the prospects Las
Vegas offers. Lead panel discussion for chefs interacting with gardens and their
effects on health, the impact of performing cooking demonstrations for the
students, and raising community engagement.
Post Carbon Cities of Tomorrow (POCACITO)
(2016)
Engaged in panel discussions at the Ecologic Institute’s conference to better
understand current obstacles and potential solutions for Las Vegas water
management, public transportation, and sustainable urban development.
Green Schools Summit
(2015)
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Presented at the United States Green Building Council’s conference on current
strategies used to engage communities in school gardens and involve local
businesses in sponsoring and mentoring students.
Internship
Bioarchaeology Research Internship-Under Dr. James Watson’s supervision, I
interned at the Arizona State Museum, working on a bioarchaeology project. This
research concerned recovering 1000-year-old bodies in Northern Mexico and
determining what diseases and digestive patterns could be found in order to learn
more information about this early civilization. University of Arizona, Fall 2011
Organizations
(2017-2020)
(2007-2011)
Muslim Student Association, President, Vice President, Public Relations, Event Organizer
(2007-2011)
SAFIRE Students Association for International Relief Efforts, Outreach Chair
(2008-2010)
African Students Association, Event Coordinator, Stage Manager, Public Relations
(2007-2011)
Physiology Club
(20092011)
Leaders of Tomorrow, Activities Coordinator for Youth, Public Relations Officer
(2007-2011)
Noor Association for Refugee Help
(20072011)
No More Deaths
(20102011)
Students for Justice in Palestine
(20082011)
Southern American Aids Foundation
(20072009)
Volunteer Experience
English Tutoring
(2017)
· Leading and organizing a new volunteer effort to help fill gaps in opportunity for recently
arrived refugee families, especially students, to be able to meet grade level standards
in a new language. Coordinate and continuously train over 90 volunteers on methods to
help teach families the alphabet, vocabulary, build conversational skills, and develop
skills to independently function in society such as in being able to grocery shop and use
public transportation.
Al-Maun Learning Center
(2017)
I was invited by community leaders to workshop with young girls facing opportunity gaps
to encourage them to focus on their education. I continue to work with these young
girls in a mentorship role and workshop with them monthly on smart goal setting, the
significance of education in our lives, exploring a variety of professions, and ways to
address the challenges they face.
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Al-Maun Free Clinic for the Homeless and Underprivileged
(2009-2014)
I worked with multiple types of physicians and nurses, shadowing their appointments
with patients from different backgrounds and financial settings. My responsibilities
included referrals to social services programs where patients without insurance could
have blood tests, X-rays, dental work, ultrasounds, and other procedures completed
that were prescribed at their doctor visit. I organized all patient records, prescriptions,
and set future appointments.
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